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In pH control systems, such as the one ill ; 
flow rate may vary. To keep the chemical] feed j 
portion to the varying flow rate, an open loop chau 
feed control system is added to the closed loop pH 
trol system, which automatically adjusts 4 Z 
feeding rates for changes in pH. A Milton R 
trolled Volume Pump through speed and stroke} 
adjustment acts as final control element for both 
and pH controllers. flag 
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A Milton Roy Controlled Volume Pump CONTROLLED VOLUME 
with pneumatic stroke length adjustment. ates 
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Ultimate quality of your product is assured when you use Milton Roy George A. 
Controlled Volume Pumps to regulate feed and distillate rates. As find! — [obe" 
control elements in the control loop, they contribute to accurate regu: 
lation of your process variables . . . are accurate in delivery within + 1% | 
ASSOCIATI 
Milton Roy Controlled Volume Pumps also serve as flow controllers... | 
simultaneously metering and pumping process fluids. Or, they can serve wee 
as ratio controllers . . . maintaining a fixed relationship between any | Theo. H. G 
-number of process streams. Available in simplex, duplex, and multipk 
liquid end types. Capacities from 3 milliliters per hour to 22.5 gpm pt ADVERTIS 
liquid end. Pressures to 50,000 psi. 
ae oan New York 
If you’d like to discuss Controlled Volume Pumps in more detail, visi btles 
our booth at the ISA Show . . . No. 1339. Milton Roy engineers will k Moon 
glad to show you how these pumps can provide a solution to your low 101 Pa 
capacity flow control problems . . . how these pumps fit into the proce Chicago 
instrumentation picture. cous 
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NSTRUMENT makers are using 


more and more Johnson pivots. 


Maybe you're one of them and can tell 
how many Johnson pivots are held in 


the teaspoon above. 


There's a prize! No world beater, but a 
handy transistor portable radio to the 
closest guesser. In case of ties, earliest 


postmark will qualify. 


But you needn't guess when you need 
precision pivots, accurately machined, 
scientifically hardened and polished to 
a metallographic finish. Direct your 
inquiry to Johnson for satisfaction. 


Mail your estimate of the number of 
pivots in this regular teaspoon now to 


qualify for the prize. A postcard will do. 


Wrelton WV. 
ohnson 


Engineering Company, Inc. 


OL LO ine 


precision miniature parts 


57 SUMMIT AVENUE 
SUMMIT 5, NEW JERSEY 


Circle SA on Readers’ Service Card 


6A 





News and Views about Feature Articles and Author 
— a 





L. E. Maley Warren H. Brand Eugene F. Holbern 


Five Jobs for Infra Red. Here is the kind of report we think instrument: 
engineers find most useful—a case history of instrument problems actually met 
and successfully solved in a real plant. Lawrence Maley of Mine Safety, tells 
such a story on page 312 of this issue. Five tough analysis problems from 
widely diversified industries are described, and the changes in sampling 
systems and analyzer equipment necessary to solve them detailed and illus. 
trated. No guesswork here; these analyzers are actually working. Larry is 
our first author with a legal background—Duquesne School of Law 1955! 
Plus of course an EE degree from Carnegie Tech in ’48. Ever since, Maley 
has been an instrumentman—first as application engineer with M-H, now 
in charge of analytical instruments for Mine Safety. Larry says: “Many 
process engineers are totally unaware of the tremendous adaptability of 
IR analyzers.” He wrote this article to update them on the rapid advances 
made in IR techniques in the last few years. 


How Good are Valve Actuators? It is an old instrumentman’s axiom 
that “control is no better than its control valve.” In light of the modern 
frequency-response approach this might be rephrased: “‘—no better than its 
valve actuator.”” Warren Brand as head of engineering, and Gene Holben 
as head of research, for Connoflow, are two top-flight authorities on valve 
actuators. On page 326, they present a really thought-provoking study of just 
what actuators are supposed to do, and just how well both the long-accepted 
pneumatic, and the newer electro-pneumatic, electro-hydraulic and all-electric 
types, perform their jobs. Warren, an ISA past president, is an NYU and 
Cooper Union grad, worked at Wright Aeronautical from 1943 to '47, at instru 
ment engineering for Oak Ridge National Labs until 54, and at Conoflow 
ever since. Top among his do-it-yourself home projects is a fully-equipped 
modern greenhouse (automatically-controlled, no doubt?) Gene studied EE 
at MIT and Lehigh, did a stretch from 1942 to '46 in Navy electronics, and 
came to Conoflow in 1950. His chief interest is dynamics of electronics, in 
which he has worked with Donald Eckman of Case Institute. Gene is one 
of those lucky engineers who loves his work so much that he carries it over 
into his hobby—-home work-shop electronic tinkering. 


Transistorized Power Supply. The demand, both from the military and the 
industrial consumer, becomes ever more insistent for smaller and lighter 
instruments. If for no other reason, this would force “transistorization’ 
on electronic designers. And in addition, these solid state devices go a long 
way toward solving unreliability, the chief deterent to wider use of electronit 
devices. Therefore, transistorizing is a subject of deep, immediate interest to 
instrument engineers. This article (page 318) by O. J. Cooper, was selected 
for publication because it is an excellent and detailed case history of how 4 
basic, common electronic component—the power supply—was transistorized. 
Cooper’s employer, Texas Instruments, Inc., is a leading maker of transistors. 
Cooper served as electronic serviceman for the U. S. Air Force, followed by 4 
B.S. in EE from Texas Tech in 1956. Since then, he has specialized « 
transistor circuits in the missiles and special equipment branch of his firm. 


(Please Turn to Page 8A) 
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CEC’s DATATAPE FLIGHT RECORDER 


When you need accurate reproduction of dynamic 
test data under severe environmental conditions, 
put a Consolidated DataTape Recorder on the job. 
This compact instrument will withstand without 
damage a force of 30 g’s for 11 milliseconds along 
each of the three major axes. It will continue to 
perform to specifications under a vibrating force 
of 10 to 55 cps, 0.060” double amplitude, and will 
withstand steady accelerating forces up to 5 g’s in 
any direction. In Air Force competition tests, the 
DataTape topped all others in an over-all evalua- 


tion. For complete information, write today for 


your copy of Bulletin CEC 1561-X26. 





First choice for 
data recording 


DATA CHANNELS...12 or 24 standard, plus 1 flutter-control 
track and 1 time or voice track per 12 data channels. 


TAPE SPEEDS... 714, 10, 15, 20, 30, and 40 in/sec. 
RECORDING TIME...43 minutes at 10 in/sec; 57 minutes at 
7% in/sec. 


FLUTTER... less than 0.15% peak-to-peak over 0-to-300-cps 
band @ 10 in/sec. At 30 in/sec, flutter from 0-to-300 cps will 
be less than 0.1%. Servo flutter compensation on playback 
reduces this figure still further; electronic system compensates 
for flutter at higher frequencies. 


POWER... 115 volts, single-phase, 50/60/400 cps; 275 watts. 
SIZE...7 x 22 x 11%4”; 60 pounds. 
CONTROLS, INDICATORS... all on top plate. 


Consolidated Electrodynamics 
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Miechanical Assembly 


High quality MECHANICAL és EMBLIES are shipped 


lo satisfied customers every day rom Daystrom Instrument, 


The close tolerance work of our machine shop is transferred to mechanical 
assernbly, In our modern 350,009 sq. ft. plant we can handle a wide 


range of precision mechanical assemblies on a production-line basis. 


/ 


Let Daystrom Instrument as- / —_ 
sist you in meeting your me- / Pear 2 
chanical product needs, One : 
of our sales engineers i 
ready to discuss our qualifich- 
tions with you. Write us, and 
he will call at your — 
ience. 













DAYSTROM™M 
INSTRUMENT 


Archbaid, Pennsytvania 


Visit Us At Our Booth No. 315 At Wescon — Aug. 20-23 
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Dieter K. Huzel 


John N. Wilson 


Nuclear Process Component Testing 
Of top importance in designing ay 
operating any nuclear proces i 
safety. Failure or leakage of the «, 
velopes containing radioactive fgg 
failure of control equipment, or em 
of auxiliary plants serving the my 
tion, could result in great danger ty 
beyond the plant and its person 
So the testing of plant vessels, fy 
elements and even control componeny 
is of utmost importance. In his artic: 
(page 322.) John Wilson, of duPont 
Savannah River Plant, details ay 
clearly 
ingenious non-destructive testing ted 
niques developed under AEC contra: 
for reactor components. It’s vey 
timely information which will he) 
many engineers soon to be faced with 
similar problems in developing th 
22 US nuclear power plants no 
planned or abuilding. Wilson joine 
duPont’s technical fiber division i 
1941, following graduation from Hz- 
vard with an MA in chemical physics 
He transferred to the Manhatta 
Project in 1943 and served in tuma@ 
Oak Ridge, Hanford and, in 1951, & 
vannah River—almost the first ma 
on the site. Jack’s hobby is folk dan 
ing; his family—three daughters, ani 
wife Dorothy—whom he met in (ul 
Ridge, married at Hanford. 


Drag Cable Instrumentation for Me | 


siles. With dollar emphasis by th 
military swinging from manned at 
planes to guided missiles, instrume 
tation must take over all measuremet! 
and control—not only during norm 
flight, but even that required for de 
velopment and testing. So, at least 
out of general interest, 
ment engineers will want to read tle 
short, but hard-hitting article on pa 
338, which clearly sets forth advantage 
of a new technique—drag cable jnsttt 
mentation. Author D. Huzel of Rot 
etdyne points out that power plat 
are basic. Therefore, complete ant 
accurate engine data during first fis! 
seconds, when up to 80% of failure 
begin, is of top priority. Huzel hol 
a 1937 MS in EE from Stuttgart Un 
versity, Germany. He was one of 
rocket pioneers at Peenumuend ® 
technical assistant to famed Wem 
von Braun. From the end of the W# 
he worked on Army missiles at 


Sands Proving Grounds — 
Bliss. In 1950, he joined Rock 


Division of North American A 
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NEWEST SUCCESS STORY IN THE 





Model 301 
ALL-TRANSISTOR DC AMPLIFIER 


for millivolt recording! 
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Now, the range of the reliable time-saving “recti/riters,” recti- 
linear galvanometric recorders, is extended to millivolt sensitivities 
by the addition of the new Model 301 DC Amplifier. Record 10 
millivolts to 100 volts by direct attachment to the “recti/riter” or 
| any galvanometric recorder having input characteristics of | ma 


i input and approximately 1500 ohms resistance. 
| A true multirange recording voltmeter, the Model 301 Ampli- 
fier features the use of transistors throughout instead of vacuum 


tubes, and an electronic system of modulation instead of noisy, 
| troublesome mechanical choppers. 

The compact (242” x 7%2"x 10") Model 301 provides DC 
amplification with AC stability—covers range from 10 mv DC 
full scale to 100 volts in 12-step selection—transistors eliminate 
bulk, give long life and rapid stabilization—either AC or battery 
power operates instrument without modification or attachments— 

available in horizontal or vertical form for optional desk, panel, 
or integral recorder mounting. 


For further det rmation, writ r Bu 


TEXAS INSTRUMENTS 


INCORPORATED 
INDUSTRIAL INSTRUMENTATION DIVISION 


3609 BUFFALO SPEEOWAY * HOUSTON, TEXAS * CABLE: HOULAB 


7236 Formerly: HOUSTON TECHNICAL LABORATORIES 
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INDUSTRIAL OR MULTIPLE USE—two 
horizontal DC amplifiers in standard 
19-inch relay rack with DUAL “‘recti/ 
riter.” Seven vertical amplifiers may 
be mounted across the rack in a 
similar manner. 





PORTABLE USE — Amplifier fits rack 
attached to SINGLE “recti/riter” to 
form integral easy-to-carry unit. 
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Announcing ! 


1. STAEBLER & BAKER INC. 
2. TECHNICAL CHARTS INC. 


... two great 


recording chart producers... 


es 
fe. altelta 
asta 


Tikes 
Ce 
RONS 
Wks 





join together to bring you: 


@ a wider variety of 
charts from one source 
@ expanded and flexible 
chart making facilities 
@ national sales and 
service 


both represented exclusively by 


c€CHNI Car SALES CORPORATION 


DETROIT, MICHIGAN 


16599 MEYERS RD. 


all companies subsidiaries of 


GRAPHIC CONTROLS CORPORATION 
See us at ISA EXHIBIT e CLEVELAND e BOOTH 1231 
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Satellite Guidance. Some of the 
toughest instrument problems Ver ag. 
signed, went to Minneapolis-Honeyyg) 
designers when they took on the in 
ertial-guidance system for the Van 
guard launching vehicle. Heart of 
these fabulous controls are the LY tos 
which “memorize” the flight Plan jp 
all three axis. Some of the mogt er. 
quisitely fine and immaculately-clegy 
instrument making ever, has LON inty 
these rocket controls. We think 4) 
our readers will be as much fascinate 
as were your editors by this M-H story 
of satellite guidance—coming goon " 
your ISA Journal. 


Computer Simulation for Training 
Coming out of the welter of novel jobs 
for computers is a unique new use- 


| process simulation for operator traip. 
| ing. Examples: radar training, sonar 


training, the Link pilot trainer, fy 
all these, simulation was used to give 
realism. Now comes a use to avoid 
danger. It seems to your editors that 
simulation for training opens up 


| tremendous new field for computer 
| There are many industrial processes 


where: 1. plant is so expensive, or? 


| product is so costly—as to economical 
| ly prohibit training on the actul 


plant. Or 3. process is so touchy, or4 
so dangerous—that a beginner's mis 


| takes could result in disaster. For 
| training of nuclear reactor operators, 


Leeds & Northrup’s simulator solves 


| all four problems. Coming soon wil 
| be a feature story about this promis 
| ing new computer application by Lé 
| N’s John Schwartzenberg. 


Steam Flowmeter Compensation 


| Here’s an interesting report on an i 





I 





portant instrument—the steam flow | 


meter, which in thousands of planls 


across the nation, annually ticks of 
millions of dollars worth of steal | 


But for all this, reports L. A. Dodge 
in a story soon to come, few instr 
ment engineers seem to realize! 
deliberately ignore—the great errs 
that occur due to steam temperalutt 
and pressure changes. His story & 
plains these errors clearly, shows you 
how serious they can be, and goes @ 
to tell what can be done to avoid thes 
Included is discussion and illustratif 
of Bailey Meter’s new pneumatic te 
perature and/or pressure flow compe 
sator. With the steadily increasilt 
use of higher and higher steam pM 
sures, this serious problem of com 
pensation is something you § 
know about. In an early issue, 
feature this fine discussion of basi 
flow engineering information, kee! 
you up to date. 
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) What's New in the Industry 


dies are being produced with an ac- 
curacy never before possible, thanks to the un- 
wavering eye of television. At Alcoa’s Cleveland 
works, a 17” T.V. set flashes pictures beamed by 3 
cameras that are trained on finely-calibrated 
scales. With this assist from television, the op- 
erator can check to a thousandth of an inch dimen- 
sion points of a hardened steel block. 


“It’s always fair weather” is getting to be the 
theme song of an increasing number of executive 
aircraft owners who like their flying in all kinds of 
weather. Executive aircraft users have bought 
more than $300,000 worth of integrated instru- 
ment systems, Sperry Gyroscope reports, pointing 
upa trend which is growing. The bulk of equip- 
ment being ordered simplifies navigation along air- 
ways and during final approaches to airports. 


Magnetic tape recorders have gone to sea. Cur- 
rently, a pair of Ampex Fr-100 recorders are being 
used on the new S.S. Mariposa by Bell Aircraft 
Corp. in studies of ship motion. As a result of the 
information gathered, our informants tell us, the 
basic sciences of oceanography and meteorology 
will be benefited. Alteration in ship design to 
minimize pitch and roll will also be an offshoot of 
this project. 


Huge, costly 


Radiation, instead of being buried in cement, 
should be put to work, thinks Thomas Roy Jones, 
president of Daystrom, Inc. ‘This may be a repi- 
tition of the stories we hear . .. where a byproduct, 
which has been ignored, suddenly becomes the 
principal product.” To support his theory, he 
points out that already today more and more uses 
are being found for radiation. Eventually, he be- 
lieves, it will become a tool for process automation. 


Surprising word comes to the ISA JOURNAL 
that, despite grave political ferment within the 
country, Poland’s power industry is steadily being 
automated. Even during the Poznan riots work 
Was going on. After only a year and a half, 14 
hydro-power sets with an overall capacity of 78.5 
megawatts have already been instrumented in 8 
power stations throughout the country and work 
on 2 hydro-electric generating plants in Czechow 
and Roznow is nearing completion. 


rd a stenographer for an electronic brain is 
ge ung tougher every day. But Stromberg-Carl- 
i. a8 come up with a tireless electronic stenog- 
apher which will work around the clock seven 
om a week — and no labor problems, either. The 
meee Teetigned to work with an electronic com- 
While “Cyne, Made by Remington Rand Univac. 
ue ‘Charactron” is not as pretty as most secre- 
ae see take dictation faster and more accu- 
se y. It has a readout rate of 15,000 characters 
second—180,000 words a minute. 
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A complete centralized pipeline control and tele- 
metering system on wheels will roll into the Saudi - 
Arabian desert for an unattended satellite pump 
station. This unique innovation in pipeline con- 
trol, with package equipment permanently in- 
stalled in 3 large trailers, will be wheeled into po- 
sition by Union Switch and Signal engineers who 
have plotted the project through from the start. 


“Managers who think of automation primarily as 
a labor saving technique, don’t understand auto- 
mation,” said John Diebold, who coined the word 
automation. In speaking to a gigantic audience at 
the 11th International Management Congress in 
Paris, Diebold explained that the main function of 
automation in practice is to take the guesses and 
hunches out of top-level decisions by giving com- 
plete answers soon enough to be of use. 


The Navy is now in the process of installing a 
high-speed transistor automatic computer (Tran- 
sac C-1100) in one of its jet fighters. This minia- 
ture unit, manufactured by Philco’s Government 
and Industrial Division, handles problems encoun- 
tered in the control of military aircraft in flight. 
It processes digital data in split seconds, in fact, it 
performs complex flight control instructions every 


60th of a second. 
oS 


In the past, pilots and navigators have had to rely 
on memory or hasty notes and calculations taken 
from radar for their positions in air. Now navi- 
gators can consult a map that is only 20 seconds 
old, made night or day in flight by radar. With a 
device called radar strip, which presents a photo- 
graph of the ground beneath the plane, navigation 
to pinpoint accuracy is now possible. The device, 
made by Hycon Manufacturing, needs no operator. 


In England, where the tea break is getting to be 
a problem, instrumentation has gone to work to 
cut production time lost by the human weakness 
of lingering over teacups. Bick Time Recorders, 
Ltd. has come to the rescue of labor and manage- 
ment with a programmer. When tea is actually 
ready, a timer bell rings — starting the break. At 
the end of the period another bell rings automati- 
cally — insuring all a jolly spot of tea and no wait. 


“Idiot II,” the data-processing system which can 
handle 128 separate pieces of equipment informa- 
tion at once, designed and developed by North 
American Aviation, will be produced by Minneapo- 
lis-Honeywell. While Idiot II, which is not so 
dumb, is now being used primarily in aeronautics, 
officials in the know report that the new system 
will ultimately find application in industry where 
there is a growing need for faster and faster data- 
handling. 
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Regulators and Controls are as 
Ya as the diaphragms actuating 
em. 


Vulcan diaphragms have been 
accepted and depended on for 
almost 25 years. 

Low gauges are available with 
excellent flexibility for delicate 
applications. Heavy gauges with 

igh strength for inate gor 
are available in many coating 
compound types. 

Vulcan provides integrated re- 
search, development and manu- 
facturing facilities. This means 
complete quality control from raw 
material to finished product; as- 
suring you that every diaphragm 
is made to strict specifications. 

A vital part of this Vulcan in- 

ation is our research and de- 
velopment laboratory. If you have 
a diaphragm problem, we shall be 
happy to consult with you. 


Another 
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RUBBER PRODUCT 


Write to: Dept. J-7 

REEVES BROTHERS INC. 

Vulcan Rubber Products Division 

54 Worth Street « New York 13, N. Y. 
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9 The Engineer’s Contribution 
to Economic Progress’ 


In speaking about the engineer’s con- 
tribution to economic progress, my 
task is made easier because I am speak- 
ing as an engineer to my fellow en- 
gineers. 


Are Engineers Important? 

Let me ask this basic question: just 
how important are engineers to mod- 
ern society? 

No single material product of man’s 
effort is processed without help from 
engineers. This help takes many 
forms, demonstrated by the growing 
list of engineering specilizations. But 
it is also expressed in the attitude we 
have toward engineering problems. 

It is difficult to put this attitude into 
words, but every engineer will know 
what I mean. Our calculations and 
plans must conform to rigid laws of 
science and engineering, because na- 
ture does not operate according to half 
truths or wishful approrimation. This 
is the disipline that makes engineers 
truly professional. Unfortunately, this 
sets us apart from that large portion 
of mankind which can approach its 
tasks without looking for numbers 
beyond the decimal point. 

It has been estimated that about $5 
billion goes into US research yearly. 
From this basic knowledge, engineers 


find plentiful opportunities for prac- 
tical applications. I do not have to 
quote statistics to show what this 


means in terms of gross national 
product and economic progress. 

Before science and the engineer got 
to work, civilizations were largely 
agrarian and life was static. Today, 
we live in a time of unprecedented 
technical acceleration. Life has _ be- 
come correspondingly fluid. New in- 
dustries and new products appear over 
night; things we most commonly use 
change from year to year; children 
have a hard time conceiving just how 


their parents lived when they were 
children. 
For instance, as a country boy, I 


delivered the mail twice a day, using 
a horse and buggy or sleigh, and even 
a dog team! How many young people 
do that today? 

We must help the public to see en- 
gineers in terms of what they accomp- 


lish. The science of how we do it may 
*Erc re + Enain . + 

D J The Michiaan Society of P 

FE Detr + Fetk 90 25 


by Walter L, Cisle 


Presiden: 
The Detroit Edison Company 


elude the public a little longer. Tp 
many people, our exacting mathemati. 
cal approach to practical affairs may 
seem to lack fire and imagination, | 
personally think the fire is there, by 
under strict control. As for imaging 
tion, I simply point to the steady 
stream of new techniques and products 
that are announced almost daily, 

Is There New Hope? 

The engineer’s disciplined attituée 
toward principle and performance ha 
begun to permeate our entire soci 
fabric. 

Housework has been made easier 
because both the household-appliang 
manufacturers and housewives ap 
looking at home tasks from an engi 
neer’s viewpoint. The man on th 
road must think like an engineer i 
be safe in modern traffic. The young 
student visits a local faetery with his 
teacher to see how science principle 
are applied. High school and college 
graduates in modern business som 
learn something of the engineering 
approach. In many companies, inclué 
ing Detroit Edison, they learn basic 
principles of work simplification. 

In these examples, we see a social 
diffusion of the scientific attitude 
toward the facts of environment, test 
ing of alternatives, and search for 
straight-line accomplishment. Th 
average American is adopting this 
effective viewpoint because he lives it, 
and profits by, an environment of & 
gineering achievement. This is one of 
in which 


the less obvious ways 
gineers contribute to economic pre 
ress. 


Are American Materialists? 

Some people still think that Amer 
cans are crass materialists. But ! 
would like to suggest that we should 
rather call it “transmuted materi 
ism,” designed to bring about a bette 
way of life. 

Engineers are behind this transit 
tation. Work hours have _ becolt 
fewer; employees enjoy improved 
working conditions and safety. The! 
have more leisure, longer vacations 
better diet, finer homes and commul 
ties; they have time for travel, hobbit 
and sports, reading and the discussiae 
of ideas, pleasure in the arts, worshi? 
of God, and service to their fellowmel 

Is this materialism? If so, what! 
glorious materialism it is. For? 

(Please Turn to Page 30A) 
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Whenever the requirement is for straight alarm or 
limit setting, no need to pay for complex and costly 


instrumentation. A simple SENSITROL® relay will WE STON 
do the job; do it with complete reliability .. . vir- 
tually maintenance free... and at far lower cost. ® 
These compact relays operate direct from the output 

of thermocouples or other transducers, on output Lh 
signals low as % microampere or | millivolt; and 

their positive magnetic contacts handle substantial RE LAYS 
wattage at 110 volts. No auxiliary power, vacuum 

tubes, or boosters needed. Available with single or 

double contacts, fixed or adjustable, manual or sole- 

noid reset. For the complete story on these relays, = 
consult your nearest Weston representative, or i’ 

write for the relay bulletin... WESTON Electrical 

Instrument Corporation, Newark 12, N. J. 
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NOW! AMPLIFY LOW-LEVEL SIGNALS oa 
(Continued from Page 144) 
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Energy: Civilization’s Essentiaj 
A fundamental source of this 








freedom is the liberation and uti 
WI f) = BA N [) [ W- I a al tion of new energy sources, Made pog. 
sible by a series of engineering a 


complishments that are still ip D 
ress. These are, and will Continue ty 
be, one of the engineer's basic COD: 
tribution to economic progregs. 

To go back in time for a moment 
The civilizations of Greece and Rome 
are still much admired. But they 
were slave civilizations with an energy 
structure comparable to an iceberg 
which shows only a little of its sy 
stance above water. Rome and Gree 
OVERLOAD | were supported by submerged popule- 
tions; only a few enjoyed the fruits g 
human effort and personal freedom, 

In the final analysis, any civilizatigy 
is dependent upon energy—sun light 
for the crops, wood for fire, musels 
of man and beast for work. Until th 
industrial revolution, that is how a 








¢ A men lived. 
pe Re Bg Then, engineers discovered tha 
a vy \ steam could work. Our first enging 
€pscor” 2. ; were fired by wood; then by coal. h 


electricity, we found a new way te 
convert energy, to send it far ani 
wide, to put it to many uses at loy 
cost. The internal combustion engin 
trapped the energy in oil. Now, w | 
are learning to go beyond the mole 
lar structures of chemical energy, to 
the much greater energy in the atoms 
nucleus. 
So engineering does more than pro 
vide Americans with job opportunities, 
services, and products. It also har 













































oc Oo | nesses the vast energy needed to keep 
re) & re) | things going. None of these jobs could 
re) ° | be done without the translation of 
oO JL scientific theory by the engineer 
[o SSS ol lo @= 0 Clearly then, industrial nations like 
fe) r fe} re) O | our own need the men and women of 
° Oo O & oO the engineering profession. 
Q OQ } What About the Rest of the World? 
There are about 2.5 billion people 
> Amplifies strain-gauge and thermocouple signals ie cnt: Codey, ant Oe ee 
and rejects common- mode noise or hum pickup. this increase seems to be greatest it 
>» Amplifies even low-level pulse signals. the very areas that are — a 
. : provide the jobs and products 0 
> Minimizes drift, by chopper stabilization. : oer industrial economy. There are nation 
» Eliminates troublesome floating grounds. Bees where a major part of the population 
P still must team up with the horse ant 
Bandwidth, S0ke at the 3 db point the ox to do the work that keep 
Check These Differential input impedance: 20,000 ohms them alive. Let us not think of these 
Specifications Sesto qumauppenede cajectom > 10> owen problems as mere statistics. The ms 
Linearity: 0.05% ery, the disease, the hunger, and the 


Nominal output voltage: +20 volts 
Gain accuracy: 0.1% 


Write for engineering data sheet giving further details 


waste are inconceivable. 

Whatever modern science and é 
| gineering can do for these less de 
| veloped areas of the world may well 
be our greatest contribution. 

I would like to leave with you! 
thought once expressed by Dwight D 
| Eisenhower: “Engineers build for te 
future, not merely for the need of met 
| but for their dreams as well. Thus 
inherently, the engineer’s — 
J, fearless optimism that life Ww! 
588 COMMONWEALTH AVE., BOSTON 15, MASSACHUSETTS forward and that the future is wort! 


working for.” 
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Semiconductors-Little Giants! 


It has been more than 50 years since Lee de Forest invented the electron tube. Providing a new 
basic element in electrical engineering, the vacuum tube became the cornerstone of a vast new 
industry — electronics. Today the electronics business is one of America’s top five manufacturing 
industries. It is reported by Fortune that over $6.2 billion was spent for electronic equipment 
and components in 1956. About one-third of this sum — $2.3 billion was accounted for by 
electronic components such as tubes, rectifiers, semiconductors, capacitors, resistors, transformers, 
tuners, and various circuit elements. Out of this $2.3 billion, about $855 million was spent on 
tubes and a mere $77 million went for semiconductors — just a little more than 1% of the 


total electronics industry manufacturing sales. 


The behavior of this 1% since 1948, when Bell Telephone Labs announced the transistor, is well 
worth looking at. All indications point to a tremendous effect on the electronics industry, and 
the instrument and control industry too. The transistor pulled electronics free of a half-century 
dependence on the electron vacuum tube with its inherent short life, high power requirements, 
unreliability, bulk and frailty. Transistor sales have tripled in the last year. Semiconductor diodes 
have taken the market from vacuum tube diodes. By 1965 all semiconductors sales are expected 
to reach a half billion dollars. By this time new receiving tubes will be used mostly for 


replacement. 


What are the implications of this “active 1%" in the electronics industry? First, semiconductors 
offer many basic characteristics that designers and users cannot overlook — compactness, long 
life, ruggedness, low power consumption and more reliability. Even the big tube manufacturers 
are trying hard to replace every tube possible with semiconductors. Second, completely new 
circuits are required for transistors, requiring a brand new revamp of the traditional electronic 
designs. Even though semiconductors in a circuit are outnumbered by resistors, capacitors, etc., 
they influence the design criteria for every other element. Third, new circuits mean new kinds 
of equipment. Old electronic products are not compatible with semiconductors, which means a 
possible significant shift in most of the other 99% of the electronics industry sales. 


The semiconductor invasion into the electronics industry is one of the many startling develop- 


ments in the midst of the greatest technological surge in the history of man. New materials and 
new industries are being born of research and development that point to changes most men will 
not dare to seriously predict. Metallurgy, ceramics and weird combinations of the two are 
producing new materials with superior qualities for the new era in electronics and magnetics. 


The rapid sweep of semiconductors into the production and application of industrial and scien- 
tific equipment obsoletes a great part of electronic engineering. Unless individuals and their 
copanies in this field are taking immediate steps to overcome this deficiency, the benefits of 
solid state elements in electronics and magnetics will be seriously delayed to the military and 
industry. 


hss wo) Ce, 


Editor 
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Figure 1, 
Flow Diagram 
— stripper 
enhancement 
sampling 
system. 


IR Solutions to Five Process Problems’ 
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A correct solution to sampling problems seems the determining 
factor between success and failure with in-plant stream analyzers, 
Here is a “front-line” report on how infra-red analyzer samples 
were modified to solve five tricky industrial analysis problems 


of the ar 
changes, 

the vapor 
changes i 
zero shift 
concentra 





MANY PROBLEMS which five years ago would have been 
considered impossible of solution by use of a continuous 
infra red analyzer, are now being attacked and successfully 
solved by special adaptations of the analyzer or an associ- 
ated sampling system. This paper presents five of these 
unique problems and the solutions to each, in the hope that 
more process engineers will become aware of the tremend- 
ously-broad applications which exist for continuous IR 
analyzers. 


The specific problems I will discuss are: 


1. analysis of alcohol contamination in a liquid stream by 
using an enhancing technique in the sample system 


2. analysis of solvents in a uranium extraction process 
where the sample had to be kept at a temperature above 
212°F 


3. analysis of methyl vinyl ketone in a liquid stream at a 
temperature of —10°F where stream must be kept cold 
to prevent condensation 


4. analysis of hydrocarbons in mud from oil well drilling 
apparatus where the gas sample is entrained in the mud 
and must be liberated by the sampling system 


5. analysis of streams containing extremely corrosive gases 
such as phosgene and ethyl! chloride 


*From a paper presented at The Third National Symposium on Instr 
mental Methods of Analys sponsored by ISA's Chicago Section j 
SA An nstrumentation Div n 6B, Chicago, Ill., June 13-15, 1957 
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by L. E. Maley, Engineer 
(ISA Member) 
Technical Products Division 
Mine Safety Appliances Company 
Pittsburgh, Pennsylvania 


PROBLEM 1. ANALYSIS OF ALCOHOL 
CONTAMINANT IN A LIQUID STREAM 


Enchancement or Stripping Techniques in Sample Systems 


An interesting and very fruitful approach to a number ol 
problems met with continuous analytical instrumenls 
which has not been exploited fully, is the use of a sampling 
system wherein the constituent to be measured is strippel 
from the gas or liquid in which it is contained. Often, i 
the proper stripping medium and techniques are used, # 
actual enhancement of the constituent to be measured occu 
in the stripping medium. 


For example, consider the problem of sampling for alcobt! 
as a contaminant in a heavy hydrocarbon liquid streae 
It is impossible to analyze the stream directly in the liquid 
state and obtain the desired sensitivity of better than +! 
ppm alcohol, due to the strong background absorptiol 
the liquid itself. To provide a solution to the problem, # 
sampling system using a stripper and the enhance 
techniques was designed. This sample system (Figure } 
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ur units: the stripper itself; a liquid 


: sed of fo : 
is compo er; a separator unit; and a recondenser 


inlet heat exchang' 


ripper unit, liquid flows counter current to nitro- 
g through a bed of stainless-steel helicies. The 
aturated with liquid vapor containing a low 
ion (ppm) concentration of alcohol. To hold 
the liquid in the stripper at a constant temperature, a heat 
exchanger is used, before the liquid enters, which brings the 
liquid to the stripper temperature. The gas and the liquid 
from the stripper then pass to a separator. The liquid goes 
off the bottom of the separator, and the gas rises out of the 
separator top. The gas then enters a recondenser consisting 
of a brass bar into which is soldered a %” copper tube. 
This tube is held at the same temperature as the bar, which 
is cooled by a coil containing constant-temperature cooling 
water. In this way the excess vapor is condensed out of 
the gas as it rises through the recondenser column. 


unit. 

In the st 
gen passin 
nitrogen is 8 
parts per mill 


Flow and Temperature Control 


To obtain accurate results, it was necessary to control 
the flow of the gas and liquid into the system. The gas flow 
was held at 0.08 cubic feet per hour, and the liquid flow is 
at approximately 0.8 gallons per hour. If the liquid flow 
is substantially reduced, the gas flow will be comparatively 
too great, and as a result, less alcohol will come off the 
liquid mixture because the concentration of the entering 
liquid is immediately reduced in order to supply the alcohol 
for the vapor content. On the other hand, if the liquid flow 
rate is increased too much, the heat exchanger will be 
unable to hold the temperature to the desired level, and, 
as a result of the liquid entering the stripper at a lower 
temperature, the sensitivity of the unit will be reduced. 

The temperature of the recondenser and the stripper 
must be held constant to obtain accurate results. If the 
recondenser temperature varies, it will determine the 
amount of saturation of the nitrogen by the background 
liquid, and as a result, it will determine the zero stability 
of the analyzer. Conversely, if the stripper temperature 
changes, it will vary the amount of alcohol coming off in 
the vapor and cause the analyzer span to change. Note that 
changes in stripper temperature have a negligible effect on 
zro shift because the recondenser determines the outlet 
concentration of liquid vapor from the unit. 


Tips on Installation 


Several important factors had to be considered in install- 
ing this unit: 


a. Condensation in the line between the analyzer and the 
top of the recondenser is possible if this temperature is 
not held above the temperature of the recondenser unit. 
The temperature of this line was held at about 100°F. It 
was desirable to keep the temperature low to reduce the 
possibility of heat conduction back to the recondenser, 
and hence an incorrect recondenser temperature. 


= 


. If the side of the explosion-proof stripper box becomes 
too cold, improper condensation will occur at this point. 
It was necessary to hold the wall of the box above 78°F. 
To accomplish this, we included a thermostated heater 
Inside of the box mounted on this wall. 


o 


- To obtain good control of the nitrogen flow. it was de- 
sirable to hold the outlet pressure from the cylinder at 
about 15 psig. 


d. — 
For 800d liquid control, the pressure was maintained be- 
tween 8 and 15 psig. 


Analyzer Calibration 


dante itself was calibrated for a range of ppm 
background —. Saturated with the liquid hydrocarbon 
the iin oe : instrument analyzed a vapor to determine 
found that ~ alcohol contaminant in a liquid stream. We 
curred in an enhancement of approximately 20 to 1 oec- 
ire in oo —— That is, the actual range of the MSA 

apor state was about 0 to 400 ppm alcohol, 
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Figure 2. 
Stripper 
enhancement 
column in 
explosion-proof 
case. 














while the range in the actual liquid stream was 0 to 20 ppm. 
Figure 2 shows the physical construction of the stripper 
enhancement sampling system, which was mounted in an 
explosion-proof case. Figure 3 shows the MSA Infra Red 
Analyzer, which was used to analyze the resultant nitrogen 


stream. 


A Second Stripper Use 


Another example of this stripping technique in the sample 
system is the measurement of water in naptha in petroleum 
refining. Water contamination in these streams can have 
a seriously deleterious effect on the catalyst used. The Mine 
Safety Appliances Company has developed another sampling 
system similar to the above, where water is stripped from 
naptha by a nitrogen carrier stream, and the resultant 
carrier stream then analyzed for water-vapor content by an 
MSA Water Vapor Recorder or Lira Infra Red Analyzer. 

A converse approach to this sampling technique is the 
stripping of a vapor or gaseous stream of a particular 





M.S.A. Model 100 Lira explosion-proof 
IR analyzer with end covers removed. 


Figure 3. 
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constituent by a liquid, and then the analysis of the liquid 
for the constituent. To illustrate: it may be desired to 
measure a few ppm of a gas or vapor in air or process 
stream as a contaminant, or from a toxic standpoint. But 
the stream may have a large amount of water vapor or 
other constituent which seriously interferes with accurate 
measurement. If a suitable liquid can be found which has 
an affinity for the contaminant, but little affinity for water 
vapor, a sampling system can be set up to analyze for the 
contaminant. 

We have recently installed just such a system for the 
measurement of a toxic material in a plant atmosphere. 
Here, an atmospheric sample was drawn into the sample 
system and the toxic material stripped from the air sample 
by a liquid stream of perchlorethylene. The _ perchlor- 
ethylene had a great affinity for the toxic material, but very 
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Figure 5. Flow diagram for maintaining an analy- 
zing stream at 212°F. 
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poor affinity for water vapor. To measure the toxic Mate 
rial in the vapor state would have been impossible, sijy 
water vapor seriously interfered, and ordinary humid 
changes would have caused gross errors. Also, the samp 
could not be dried because the contaminant was very sh 
ble in water. In both these above described stripping m 
tems, air and liquid flow, and temperatures, had to be ap 
fully controlled. 


Analysis Where the Stream Must Be Kept Very Hot or Coli 
to Prevent Condensation of Polymerization 


Another group of problems for infra red analysis, whid 
have been successfully handled, involve streams which mw 
be kept at the same temperature as the process to preven 
condensation and loss of the constituent to be analyzed, # 
polymerization and resulting clogging of the lines and clk 
in the analyzer. Also, there are several process stream 
which are available only at high temperature, high pressur 
or water saturated conditions. Here the sample can & 
cooled and the water vapor condensed out using a se 
conditioner with steam trap. Then the pressure is reduc 
and the stream filtered as shown in Figure 4. However, it 
many cases, the stream temperature cannot be change 
Typical sampling systems for such problems are describ 
in the following paragraphs. 


PROBLEM 2. ANALYSIS.OF SOLVENTS 
IN URANIUM EXTRACTION 


This problem concerns analysis of solvents above sl 
enclosed cooking kettles in a uranium extraction proce 
The raw material is cooked in kettles in a solution of walt 
and solvent. For safety, it was essential that the alm® 
phere above the kettle be analyzed for solvent vapors" 
forewarn of accumulation of an explosive mixture. Th 
sample above these kettles would be essentially satura 
with water vapor at 212°F. The sample must be kept 
this temperature or higher, or the water will condense. Tt 
solvent vapor, being soluble in water, would be lost, giv 
an inaccurate and perhaps very unsafe indication. 

The system designed for this problem is shown in Figure 
5 and 6. Three Model 200 Analyzers, calibrated for th 
solvents of interest, with three Model H L&N Recorder 
were mounted in a cabinet. The actual analysis cells tr 
the Lira Analyzers were removed from the cases and localé 
in a separate box where the cell blocks were electrical! 
controlled at 250°F. The amplifiers for each cell block w# 
insulated from the cells, and located in the same cass® 
which air temperature was controlled at 140°F. 

The sample lines from the kettle to the analyzers ¥ 
steam traced. Also, all lines inside the cabinet were stead 
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d insulated by wrapping asbestos tape around both 
e and steam line and then wrapping a layer of 
lass tape over the entire assembly as shown 
The rotameter flowmeters used were also 


traced aD 
the sampl 
adhesive fiber-& 


re 6. 
peat h a flat steam tube to prevent condensation in- 


j wit 
see rameter. A steam aspirator was used to draw the 
ee from the test point to the analyzer. The filters 


ysed were sintered metal discs in metal blocks, which also 


were steam traced. 


PROBLEM 3. ANALYSIS OF METHYL VINYL 
KETONE IN A LIQUID STREAM 


Another example of the measurement of a stream which 
must be kept at the sample-stream temperature concerns 
the measurement of low-temperature streams. Typical of 
this is the measurement of methyl! vinyl ketone in a buta- 
diene stream. Here the stream must be kept at a tempera- 
tur of —10°F or lower at all times to prevent polymeriza- 
tion, In the solution of this problem, the sample was traced 
from the take-off point to the analyzer by a brine solution 
with an average temperature of —20°F. Maintaining the 
sample at —10°F inside the analyzer and sample cell pre- 
sented more difficulties. A special cell which could itself be 
traced with the same brine solution was designed. (Figure 
7) 

The low-temperature cell consisted of a stainless-steel 
center body and two end bodies which had been evacuated 
and sealed. The liquid sample and the brine tracer were 
piped directly to the center body of the cell. In the center 
body, the sample cell was formed by separating the cell 
windows with two half-moon lead spacers. The liquid 
sample entered the bottom of the cell and passed out the top. 
With the brine also passing through the center body, the 
cell body was held at —10°F. The sealed, evacuated, end 
bodies acted as insulators for the cell body and also elim- 
inated the forming of mist on the cell windows by water 
vapor in the analyzer box. 


PROBLEM 4. ANALYSIS OF HYDROCARBONS IN 
OIL WELL DRILLING MUDS 


Recently a number of MSA Mode! 200 Lira’s have been 
installed in the field for continuous logging of oil or gas 
well drilling muds. The mud, which is used to lubricate 
the drilling bit, is forced back up the well. The gas en- 
trained in the mud is liberated and analyzed to determine 
whether an oil or gas bearing strata has been passed 
through or is being approached. The “mud” — really a 
chemical mixture or slurry — is pumped to a shaker which 
a the bits of stone or shale, and then reused in the 
well. 








Figure 6. Cabinet with three, high-temperature 
Model 200 Liras and three Model H L&N recorders. 


Part of the mud then is pumped to the logging unit, 
where a special sampling system liberates the gas. This 
sampling system generally is a small chamber with a baffle 
plate with many small holes through which the mud is 
forced. The mud emerges on the other side of the baffle 
in small streams. Located in this area of the chamber are 
rotating vanes which beat these already fine streams into 
a froth to liberate the gas. The liberated gas is drawn 
from the top of the chamber through a mud overflow trap, 
and then through a glycol solution to stabilize the water- 
vapor content. From here the sample passes through the 
Lira Analyzer. 

To provide the necessary range and accuracy for methane 
and butane measurement in this application, a Model 200 
Analyzer was used which could be changed from a nominal 
range of 0 to 1% methane to a range of 0 to 20% methane, 
simply by throwing an electric switch. The Model 200 
Analyzer sensitized for the butane analysis was unique in 





‘Figure 7. Brine-Traced szmple cell. 





hee 











August 1957 


315 














@ BY-PASS 


MANOMETER 


ALUMINA 
DRYER 


L 


RECORDER 
CONTROLLER 


that it had a 40-inch sample cell in a separate case. It was 
necessary to use a combination of positive and negative 
techniques to obtain very good sensitivity to butane and 
high selectivity. The effects of other hydrocarbons are in 
Table I. 

Sensitizing a positive-type analyzer by using negative 
analyzer techniques often makes possible high selectivity 
and sensitivity on very complex problems. 


PROBLEM 5. ANALYSIS OF CORROSIVE GASES 
IN STREAMS 


The last application which I will discuss is the measure- 
ment of a corrosive gas or vapor, or the measurement of 
another constituent, in an extremely-corrosive stream. Typ- 
ical examples are the measurement of phosgene in a stream 
containing HCL, water vapor, dichlorobenzene, oxygen and 
nitrogen, and the measurement of ethylene in a stream con- 
taining 60 to 80% HCL, the balance consisting of nitrogen, 
carbon dioxide, methane and ethane. 





TABLE 1 EFFECTS OF OTHER HYDROCARBONS 
Hydrocarbon Recorder Deflection 
0.2% normal butane 40 Divisions 
0.2% isobutane 0 Divisions 
0.1% normal pentane 2 Divisions 
0.1% isopentane + 114 Divisions 
0.1% hexane 1 Division 
0.4% propane 2 Divisions 
0.6% ethane 31 Divisions 
9.2% methane 3 Divisions 
No saturated with H.O 3 Divisions 
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Analysis of Phosgene 


In the phosgene analysis, no copper, brass or stee] yy 
allowed to contact the gas sample; the sample tubing yg 
throughout was silver, and all cell chambers, etc, wy 
made of Hastelloy. The sample cell inside the analy, 
was of Hastelloy “B” with a silver liner, gold plated, ay 
with sapphire windows. The silver inlet and outlet tubix 
from the sample cell was brought out of the explosion-proy 
case through explosion-proof bushings. These have fp 
threads where passing through the case, and are silye 
soldered to the tubing. The silver tubing, after leaving th 
analyzer case, was connected to needle valves of Hastellyy 
“B” which were used to control flow. A Hastelloy “B” ft 
ting was used to connect the silver tubing to the pip 
threads on the valves. 


Analysis of Ethylene 


For analyzing ethylene in the stream containing 60-804 
HCL, the sampling system shown in Figure 8 was use 
The sample was brought to a liquid knockout pot to tm 
any liquid droplets present in the stream. The gas sampk 
then passed through a glass-wool pad in the top of th 
knockout pot to an alumina drying-tower to insure complet 
dryness. From the dryer tower the sample passed tos 
fiberglass filter to prevent any of the fines from the alumim 
reaching the analyzer cell. In the analyzer, the sample Wi 
conducted into the sample cell which was provided wil 
cemented windows, and back out by means of flexible met 
tubing soldered to the cell body. In the event a leak woul 
allow the corrosive HCL to reach the electronic component 
a nitrogen purge was used on the analyzer case. From th 
analyzer, the sample passed through a trap chamber a 
through a glycerine seal which prevents atmospheric waltt 
vapor from working back to the sample cell. The tra 
prevents the glycerine from being forced back into the @ 
by an atmospheric pressure change causing a back pressilt 


Europeans Demand American-Style Automation 


“The demand for industrial control instruments in Great 
Britain and on the continent is at the highest level since 
the end of World War II,” reports O. B. Wilson, Vice Presi- 
dent and general sales manager of Minneapolis-Honeywell’s 
Industrial Division, recently returned from a European-wide 
survey of Honeywell manufacturing subsidiaries and offices. 

“Lack of manpower in some countries, particularly the 
United Kingdom, is one factor responsible for the upsurge 
in instrumentation.” According to Wilson, “Europe is on 
the threshold of a full-scale technological revolution, stim- 
ulated by the mushrooming growth of American-designed 
tools of automation. Europe has not kept pace with US 
industries in automation, but is at the point we were ten 
years ago. In trying to catch up, they are modernizing at 
an amazing pace.” 
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“Great Britain is fighting its way through an econom 
upheaval that is causing large numbers of her young ° 
with technical education or special skills to emigrale® 
Canada, Australia and South Africa. So, it’s the Unitet 
Kingdom versus the ‘go west, young man’ slogan heat 
years ago in the US. While Europe has made great stride 
in instrumentation development and use, and in some It 
stances has matched US progress, Europe still looks to t 
US for new ideas, new systems, new techniques,” Wilst 
said. “This means stiffer competition for American fs 
doing instrument business abroad—even for those havist 
manufacturing facilities overseas. To meet Europeal 
mands for industrial controls, Honeywell is boosting outpe 
at its instrument plant in Newhouse, Scotland, and its 
plant at Frankfurt, Germany,” Wilson said. 
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A general view of the Brit- 
ish I-E-A exhibit showing 
the booths of several Ameri- 
can companies. In the Elliot 
exhibit are Swartwout, Fish- 
er Governor, and Bristol. Un- 
der the Associated Automa- 
tion sign are Electroflow (Re- 
public) and Panellit. Fox- 
boro-Yoxall and Honeywell 
in the foreground. 





British I-E-A Exhibit a Big Success 


On May 7 through 17 at Olympia, London, was 
held the first British Instruments 
Automation Conference-Exhibit, sponsored by five 
The outgrowth of in- 
creasingly successful Instrument Industries Exhi- 
bitions in 1951, 53, and ’55, the affair is now the 
largest automation show in Europe. 
persons attended the exhibits, almost 3000 of 
whom were from outside England, representing 
Thus, on the basis of at- 
tendance, the British I-E-A Exhibit outranks all 


British Trade Associations. 


about 70 countries. 


others. 


In his opening day remarks to Exhibitors, L. S. 
Yoxall, chairman of the organizing committee re- 


I thoroughly enjoyed the British 
IEA Show at Olympia. First of all, 
It was a fine presentation, with stun- 
ning, elaborate booths, and pervaded 
with that warmth and hospitality that 
one gets to count on in London. But 
behind the flowers and beautiful fac- 
ades, you felt that the British have a 
quiet confidence in their products, and 
an eye-on-the-ball sales pitch that let 
you know those boys are going to get 
their share of the world’s markets in 
Automation. 


It wasn’t an “instrument” show like 
our Annual ISA Conference-Exhibit, 
but really an Automation-Instrumenta- 
ion-Machine Tool-Electronic affair — 
three shows in one. The coverage in 
each category was not equal to our big 
Specialty shows in the USA, but the 
composite picture came through in 
a style. They started out to em- 
ee role of instruments and 
pon cs in the new techniques of 

utomation”, and they succeeded. 
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Over 50,000 


hibits. 


It was about as big as our average 
ISA exhibit, but it was run as a trade 
show by the five Manufacturers’ Asso- 
ciations in the industries involved 
British Electrical and Allied Manufac- 
turers’ Association (BEAMA), the 
British Industrial Measuring and Con- 
trol Apparatus Manufacturers’ Asso- 
ciation (BIMCAM), the British Lamp- 
blown Scientific Glassware Manufac- 
turers’ Association (BLSGMA), the 
Drawing Office Material Manufactur- 
ers’ and Dealers’ Association 
(DOMMDA), and the Scientific Instru- 
ment Manufacturers’ Association of 
Great Britain (SIMA). Chairman of 
the Organizing Committee was L. S. 


Yoxall. It was accompanied by a well- 
balanced papers program that sur- 
veyed Britain’s progress in Automa- 
tion. 


Attendance was excellent, with a 
large number of overseas visitors, and 
a surprising number of American In- 
strument companies showed their 
wares, “made in Engiand.” 


Electronics— to make London the 
centre” and not permit any other European city 
to attain that reputation. 
many more foreign firm; exhibiting, their plans 
for the 1958 Show are bigger than ever, with sub- 
stantial increases in exhibit space. 


vealed that the British plan through this exhibit 


“international instrument 


He implied that, with 


The report below was written especially for the 
ISA Journal by ovr past president Al Sperry, who 
lectured on instrumentation and showed products 
of his firm, Panellit, 
ciated Automation Ltd., one of the largest ex- 


Ltd., in the booth of Asso- 


In the straight process instrumenta- 
tien fields, the British are still follow- 
ing the general pattern of American 
development. However, today they 
are making and selling 1957 models 
of many American instruments, where- 
as a few years ago they were three to 
four years’ behind. In electronics, 
however, they are not waiting for us. 
They are going ahead fast in this field, 
and in the application of computers to 
industrial problems. 


I was particularly intrigued to see 
the effort going into higher quality 
transducers flow, pressure, and end 
point with emphasis on accuracy 
and reliability rather than first cost. 
This bodes well for the new industrial 
data-processing industry springing up 
in England, and shows an awareness of 
the value of good measurement that 
well could be emulated here. 

Yes, I would say the British have 
taken the Suez incident in their stride, 
and are running strong. 
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ENGINEERS’ NOTEBOOK | A NO. 32 — 
Here is a thorough discussion of the design problems toy} [| 
solved in producing a small, light-weight transistorizes 
power supply. This discussion will be of value to the may 
electronic engineers now faced with the task of miniaturi 
, a : : ‘ vantag' 
ing their instruments for aircraft and missile application | ™™ ° 
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THE MAIN PROBLEM in adapting commo i ’ , lat 
techniques to transistor adhe, “og use in poor geen by o. J. Couper, Engineer ng Q2 
siles is that of heat. The circuit components must be pro- Missiles and Special Equipment Branch again 
tected from both external heat due to high skin tempera- Texas Instruments Inc tinues 
ture and internal heat from the components themselves. - pr ahaaa ie the se 
The heat problem, and miniaturization, were the prime con- a Te square 
siderations in designing the supplies herein described. quency 

The available power of 28 volts de (plus 1.5 volts and sired 

minus 3 voits) is first converted to ac by “switching cir- Addi 
cuits” or square-wave oscillators. The outputs of these circuits are fed to standard rectifier and filter circuits & NeCeBBE 
ing subminiature silicon rectifiers and tantalum capacitors. necessé 
- mer a <agen become 
rom a paper presented at the 1957 National Telemeteri P e two possible basic schemes i T 
cosponsored by AIEE, IAS and ISA. El Paso, Tones "ar Sa series and én parallel gg Geese tn a aa to rs 
type draws full energy from the power supply continuously, of the 
and dissipates the portion unused by the load, the seri resista: 
eo ae type was used. sirable 
ae Our first step was to choose the series regulating transit to inpu 
es tor. This transistor must have high zener breakdow beyond 
Q! voltage, collector-current rating in excess of current delit tually 
ered by the supply at maximum environmental temper tends t 
Figure 1. ture, low leakage-current, and medium beta. These requife peratul 
Se This ments greatly limited our choice of available transistors be twic 
switching Next, current and voltage references were provided for The 
circuit the control transistor. Zener diodes were used extensive filter ¢ 
was selected for voltage reference. However, in the 150-volt supplies 
lle 8m subminiature VR tubes were used. A current regulatit 4.275 
7s wat was then added to the reference current to increase its st . 
of bility. Thermistor networks compensated for change ® The | 
a a inn tow output due to temperature drift in the reference circuits maxim: 
power enough 
dissipation, high te 
a2 | Sow DISCUSSION OF CIRCUITS approx 
_R6I pa Converter Design ria, 
R2 size. Several different switching circuits were available for cause a 
——————$$VWn— providing the necessary voltage conversion. The schem due to 
shown in Figure 1 was chosen because of its several transis 
vantages for this particular use. The number of turns @ base ay 
the toroid is held to a minimum by connecting the Close a 
back windings in series with the primary windings. The 
starting circuit consisting of R3, CR1, and Cl has the to the | 
ISA Jou = Angus 
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Figure 2. Transistorized 
voltage regulators for 
+27.5 volt supplies. 








vantages of low dissipation, mini- 
mum components and small size. 

When the switch is closed (Figure 
1) current flows in Ql from emitter 
to collector through the upper half 
of the primary winding. Resistor R3 
provides bias for this action and the 
diode CR1 prevents current from 
fowing through the feedback wind- 
ings and opposing this bias. As the 
primary current increases, a voltage 
of the correct polarity for bias is in- 
duced in the feedback winding next 
to Ql. This voltage increases, then 
surpasses, the bias provided by R3, 
and drives the transistor to full con- 
duction until the core becomes sat- 
urated. At this point, the voltage 
from the feedback winding ceases 
due to a lack of change in the flux. 
Ql cuts off and the field collapses, 
inducing a voltage of the opposite 
polarity in the winding, thereby driv- 
ing Q2 into conduction until the core 
again saturates. This action con- 
tinues at approximately 1000 cps; 
the secondary windings provide a 
square-wave output of the same fre- 
quency and of the amplitudes de- 
sired. 

Additional pairs of transistors are added in tandem as 
hecessary to carry the required load. The number of pairs 
hecessary is rapidly decreasing as higher power transistors 
become available. 

The power dissipated as heat by these transistors is equal 
to the product of their saturation resistance and the square 
of the collector current. Therefore, a very-low saturation 
resistance is desirable. A high beta characteristic is unde- 
sirable, because the adverse changes in feedback voltage due 
to input and load changes are likely to drive the transistors 
beyond their limits. A beta falloff characteristic is ac- 
tually favorable because it reduccs this tendency, and also 
tends to prevent “runaway” of the transistors at high tem- 
perature. The zener voltage of the transistors used must 
be twice the input voltage. 

The various outputs are fed into standard rectifier and 
filter circuits and from there to the regulators. 


+27.5 Volt Regulator Design 


PR shssba was chosen as the regulating transistor. Its 
onde @ ector-current rating of 2 amperes is more than 
ny nal “ required output of 200 ma, after derating at 
Roch ar a plus a sizeable safety factor. Its beta of 
a Tl type von : provides suitable control when driven by 
viding a aie eta multiplier. Higher beta, although pro- 
ciate eng arirt oem with less drive, is not desirable, bo- 
date + tena voltage or current in the beta multiplier 
peer ten fim a, is multiplied by the beta of the control 
Mine send th ~ en 18 seen in the drop from collector to 
dete ~ontomid be as much as 0.1 volt, a large drop when 
The in y 1s necessary. 

tothe ence to the regulator changes as the input 

€ circuit changes. The input to the regula- 
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tor must be above the output voltage with 25 volts input as 


well as with 30 volts input. Therefore, at 30 volts input, 
considerable voltage must be dropped across the control 
transistor. Resistor R136 (Figure 2), helps drop this volt 
age, but most must be dropped by the transistor. This ne- 
cessitates a zener breakdown above this dropped voltage on 
both the control transistor and the beta multiplier. 


The references for the 904-R61 control are zener diodes. 
These diodes have the characteristic of maintaining a rela- 
tively-constant voltage drop over a wide change in current 
flow. 

Diodes with a 5-volt drop have a temperature coefficient 
near 0; therefore, those near that value were chosen. This 
ideal temperature coefficient is the reason for using several 
diodes stacked up as shown in Figure 2 rather than one or 
two of a higher voltage value. The diodes by themselves 
maintain fairly good regulation, but additional regulation 
is obtained by maintaining a constant current through the 
reference diodes. Therefore, a constant current regulator, 
Q123, was added to the reference circuit. (Figure 2) This 
circuit consists of Q123, R137, R142, and CR130. The main 
current flow of approximately 5 ma is through the diodes, 
collector and emitter of Q123, and R137. About 0.5 ma is 
used to drive the beta multiplier Q122. R137 acts as a cur- 
rent limiter, preventing excess current from flowing through 
the reference diode string. Bias for Q123 is obtained from 
another zener diode, CR130. Resistor R142 holds the cur- 
rent through CR130 within its proper limits. As the input 


voltage varies, the change is seen across R142, since CR130 


maintains a constant drop. This change affects the base 
of Q123 so as to raise the collector current when the input 
crops and to lower when the input rises, thereby main- 
taining a constant current through the reference diodes. 
The diode string provides a volt slightly above the re- 
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quired reference voltage, and a potentiometer R138 provides 
an adjustment to obtain 27.5 volts. 
The actual output voltage is a combination of the refer- 


ence voltage from the diode string plus the drop from the 


base to emitter of Q122. This drop is approximately 0.4 
volts for a germanium transistor and 0.7 volts for a sili- 
con transistor. This voltage rises as the temperature rises 
thereby causing a change in the output. Although this 
change is in the order of only 0.1 volt, it has considerable 
effect in maintaining the output within +1%, especially at 
the lower output voltages. For instance, at 2.5-volt output, 
the total allowable change is only 25 millivolts. This change 
was compensated by adding the thermistor network con- 
sisting of R139, R140 and R141 to the reference circuit. 
This network provides a drop in reference voltage with in- 
creasing temperature that is proportional to the rise with 
temperature in the beta multiplier Q122. 

The capacitors C117 and C116 are filter capacitors for 
decreasing ripple and switching spikes. They are neces- 
sarily of the tantalum type due to space limitations and 
high vibration requirements. 


— 27.5-Volt Regulator Design 


The control transistor for this regulator is also an R61, 
in order to preserve similarity in characteristics between 
the positive and negative supplies, and to maintain com- 
patibility of parts throughout the system. By rearranging 
the connections of the control transistor Q126 (Figure 2), 
negative current flow was provided for. The beta multi- 
plier Q124 was changed to a TI 2N249 (NPN) and con- 
nected as shown in Figure 1. The action is the same as in 
the positive supply, with the exception of current flow in 
the opposite direction throughout the regulator. A NPN 
transistor was used for the constant current regulator 
Q125, in order to allow for current flow in the negative 
direction. 
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Figure 3. Transistorizeg 
voltage regulators for +6 
volt and +2.5 volt supplies, 





In this regulator, the output voltage is the sum of th 
reference diode output plus the drop across Q124 and 
Q126. These two drops together cause different temperature 
drift characteristics, accounting for the difference in th 
thermistor network R144 and R145. 

The two control transistors Q121 and Q126 dissipate 
enough heat to require a heat sink. They are mounted m 
the transistor assembly plate with a 3-mil mica washer l 
provide electrical insulation from the heat sink. 


+ 6-Volt Regulator 

The R61 again worked well for the control transiste 
Q111 and the lower zener-volt requirements allowed a7! 
904 transistor to be used for the beta multiplier. The con: 
stant current regulator Q109 is similar to that of the 1 
volt regulator. The temperature drift of this regulator 
was not as serious as that of the 27.5 regulator. There 
fore, compensation was achieved by using the temperatilt 
coefficient of an unstabilized diode CR120 to counteract the 
drift due to temperature by placing it in the circuit i the 
opposite direction. 


— 6-Volit Regulator 


The 6-volt regulator is designed along the same lins 
as the 27.5-volt regulator, and is shown in Figure 3. 


— 2.5-Volt Regulator 
The +1% regulation requirement became acute in the 
case of the 2.5-volt regulators. The 25-millivolt change (16 
of 2.5 volts) was consumed largely by temperature 
Therefore, to lessen the regulating problem, the regu 
6 volts from the 6-volt regulator was used for the input 
the 2.5-volt regulators. 
The R61 transistor was used for the —2.5-volt conttt 
transistor Q120. A constant-current regulator was une 
essary since input variations were very slight. The bat 
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Figure 4. Voltage regula- 
tors for +150 volt supplies. 
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of Q120 was referenced by a diode circuit similar to the 
ones previously described. CR125 provides approximately 
3 volts, and CR126 — turned in the opposite direction for 
temperature compensation — adds about 0.3 volts to the 
total. Any changes in line voltage result in a change across 
R126 which controls Q120. Capacitor C113 reduces ripple 


and switching spikes. 


+2.5-Volt Regulator 

To continue use of the regulated 6 volts to supply the 
2.5-volt regulator, a NPN type transistor was necessary. 
The 2N102 was the only one available that would meet the 
requirements. The operation of this regulator is the same 
as that of the —2.5-volt regulator. CR123 provides the 
reference voltage, CR124 the compensation, and R127 the 
output adjustment. 


+150-Volt Regulator 


It became impractical to stack enough diodes with low 
temperature-coefficients to get 150 volts reference; there- 
fore, subminiature VR tubes were selected for the refer- 
ence circuit. These tubes must have 185 volts to fire, and 
the voltage they maintain after firing falls between 148 
volts and 160 volts. Also, considerable noise is generated in 
these tubes. The high voltage necessary to fire the VR 





Figure 5. Transistorized 
regulated power supply 
(left) which provides +2.5, 
+6.0, +27.5, +150, + 300 
and +4450 volts to a tran- 
Sistorized missile tele- 
meter. Part of the PDM 
Processing circuit (right) 
which is fed by these power 
Supplies. 
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tubes must be dropped down to 150 volts. Therefore, a 
higher zener voltage is required for the control transistor. 
The TI970 silicon transistor, having a zener of 120 volts, 
was selected for control. The current regulator Q107 and 
its associated components furnish a constant current of 10 
ma through the VR tubes, and resistor R119 drops part of 
the high voltage before it reaches the control transistor. 


— 150-Voit Regulator 

The 970 transistor was rearranged with a R61 as shown 
in Figure 4 to form the control for the negative portion of 
the 150-volt regulators. The remainder of the circuit is 
similar to the 27.5-volt regulator. 


CONCLUSIONS 
Figure 5 shows the entire circuit packaged for providing 


+2.5, +6.0, +27.5, +150, +300 and +450 volts to a tran- 


“.v0, 
sistorized telemeter system, which meets the following en- 
vironmental conditions: temperature from 0 to 71°C, and 
vibration of 10 G’s over a frequency spectrum from 50 to 
2000 cycles. Regulation is maintained within 1% under all 
conditions. These supplies occupy about 20% of the total 
volume of the telemeter package. 




















In nuclear processes, the hazards created by component failure require even 
more exacting tests of all fallible parts than are now used for conventional 
power, petroleum and chemical plants. Here is information on the special 
instruments and techniques developed for such testing under contract with 
AEC — information until very recently hidden by security regulations. 
This is another in a series of ISA Journal articles bringing you original nu- 
clear instrumentation developments as a guide to instrumenting the thou- 
sands of nuclear processes which undoubtedly will be built in the future. 





Nondestructive Testing 


of Nuclear Reactor Components’ ~ 
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THE GREAT POTENTIAL DAMAGE which could result by John N. Wilson ora. 
from rupture of either the shell or fuel elements of a nu- . (ISA Member) sketc 
clear reactor demands the most careful nondestructive ——s The 
testing of all its components. In this article, I will de- Research Manager, Instrument Development Division a 900 
scribe some of the various possible instrumental testing Savannah River Laboratory quent 
methods, which include ultrasonics, eddy-currents, and neu- - re ‘ woe ultra: 
tron absorption. i. I. duk — deNemours & Company cone 
Aiken, South Carolina this s 
ULTRASONIC DETECTORS is der 
rever 
The use of ultrasonics for nondestructive testing has had troni 
commercial application for many years. Defects buried inal | 
inside metal pieces can be located readily by ultrasonic from one side with great accuracy. This type of ultrasonit prese 

beams operating in the manner of radar. In the same application is well known and I will not describe it further 
way, the thickness of tank and pipe walls can be measured In a preliminary evaluation, we tested slug fuel elements tii 
for nonbonded areas between the aluminum cladding and Sy 
i i Nl i ae the uranium core. In this type of test, an ultrasonic beam D 
Instrumentation, Atlanta, Georgia, April 10-12, 1957 is transmitted through the fuel element and the resultant 











Figure 1. Ultrasonic test- 
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Figure 2. Block diagram 
of the ultrasonic nonbond 
detector (top). Lower part 
shows various pulse sig- 
nals developed by the de- 
tector. Pips in gate tube 
output indicate an imper- 
fection in the tested 


sample. 








attenuation of the beam is measured. An area of poor bond 
produces an effective reflector and essentially no sound 
energy can be transmitted through the element at such a 
point. Figure 1 shows a laboratory model of such a tester 
developed by Ross and Leep’ with which cylindrical or slug- 
type elements can be tested. 

The slug is rotated and translated on a set of skewed 
rollers, 30 a8 to pass between a pair of ultrasonic transduc- 
ers. Figure 2 shows a block diagram of the circuit, and 
sketches of the various pulses developed. 

The ultrasonic beam is transmitted through the slugs by 
a 900 ke barium titanate transducer which is pulsed at fre- 
quency of 1000 cps by a blocking oscillator. The attenuated 
ultrasonic beam is detected by a second barium titanate 
transducer and the signal is sent to a discriminator. If 
this signal is above a preset threshold level, an output pulse 
is developed by the discriminator. The discriminator pulse 
reverses the state of a flip-flop circuit, and closes an elec- 
tronic gate which had previously been opened by the orig- 
inal signal from the pulser. When an unbonded area is 
present, the ultrasonic signal is attenuated below the thresh- 


“superior numbers refer to similarly numbered references at end of this 


paper. 
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old level and the discriminator does not develop an output 
pulse. The state of the flip-flop is not changed, and the 
gate controlled by the flip-flop passes the next pulse from 
the pulser. Thus, the gate tube passes a pulse each time 
the received ultrasonic signal is attenuated below a set 
level by an imperfection in the sample. These pulses then 
can be counted as the slug is scanned at a uniform rate, 
and the total count registered is a measure of the unbonded 
area. In this way, a nonbonded area less than 4” wide can 
be detected reliably. 


EDDY CURRENT DETECTORS 


Eddy current detectors can be used to lecate faults which 
cause local changes in the electrical resistance. 

A typical example of the eddy current technique is a 
tester which was developed by Robinson’ to Icvate pieces 
of stainless-steel tubing which had developed _inter- 
granular corrosion. Such corrosion can be activated in 
austenitic stainless steel by improper heat treatment and 
acid cleaning solutions. Figure 3 shows successive stages 
in such a corrosive attack. The right sample has lost its 
mechanical strength completely, while the center sample is 
greatly weakened. The problem was to find a very few 
weakened pieces of stainless-steel tubing which had been 





Figure 3. Three successive stages in the intergranular corrosion of the wall of stainless- 
steel tubing. Left photo—no corrosion, tubing strong and ductile; middie photo—slight 
corrosion, tubing weakened; right photo—severe corrosion, tubing weak and brittle. 
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Figure 4. 


Portable eddy. 
current tester designed for 
detecting wall Corrosion jn 
stainless steel tubing aj. 
ready installed in the ny. 


clear plant. Two Opposed 
coils in head (right) of 
long-handled probe are 
placed on suspect tubing, 
Contact meter (top cen. 
ter) sounds alarm when 
intergranular Corrosion 
has occurred. 

















Figure 5. Abbreviated circuit of the portable eddy. 
current tester shown in Figure 4. 








inadvertently mixed with hundreds of sound pieces and the 
whole lot welded into place. The tubing was in pieces about 
one foot long which were attached at both ends to metallic 
braces. The mistake was realized only after hazardous 
process fluid had been added to the system and one of the 
weakened tubes had given way. The problem was to find 
the remaining weak tubes without disassembling the struc- 
ture. 

Figure 4 shows the successful answer. The long-handled 
probe has two opposing coils which are driven by a tuned- 
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Figure 6. A nuclear test gage (NTG) installation. 
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plate, tuned-grid oscillator. The coils set up a localized 
eddy-current field in the piece of tubing under test. Th 
opposing coils cancel out the shorting effect of the metal 
brace which is attached to both ends of the piece of tube 
An abbreviated circuit of the instrument is shown in Figur 
5. The electrical resistance of the tubing in the eddy 
current field changes the amplitude of the oscillations in 
the probe coils. The output is rectified and used to biasa 
6SJ7 which operates a contact meter. The meter, in tum, 
sounds an alarm if a weakened, or high resistance tube is 
found. 


X-RAY AND AUTORADIOGRAPHIC DETECTORS 


The location of density changes within all types of o> 
jects by the use of X-rays is so well known that I will not 
mention it further. 

A more unusual technique which can be used with nuclear 
fuel elements is “auto” radiography. For since the uranium 
fuel elements are radioactive, they can take their om 
radiograph. Laying photographic film under a fuel elemett 
for approximately the correct exposure time will produce 
record of fuel location within clad elements, or relative 
fuel concentrations in alloy samples. Thick and thin spots 
in the protective cladding also will be located accurately 
in this manner. 


NUCLEAR REACTIVITY STANDARDS 


The purpose of most nuclear fuel elements or react 
components is to produce a nuclear chain reaction or 
control one. After a fuel element has been proved mecha 
ically sound and thermally bonded, it still is necessary 4 
know whether or not its reactivity is satisfactory. 

A convenient method for making reactivity measuremenls 
has been described by Axtmann, Dessauer, and Parkinson’. 
They developed a subcritical pile of small critical mas 
which they have named the Nuclear Test Gage (NT@) 
The NTG is operated with neutron multiplications in the 
range from 50 to 200. The effective multiplication constall 
is between 0.98 and 0.995. Test samples are inserted diret 
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Figure 7. Cutaway view ~ — . 
of the nuclear test gage 
shown in Figure 6. e 
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ly into the center of the pile lattice. The multiplication is an Acknowledgement 
low enough so that the replacement of one test sample by of Ooi nen ES, 2, Ts See was Comes Se me course 
another does not cause a slow transient in the neutron flux. ission to publish is gratefully acknowledged. _ oa 
The new equilibrium is reached in less than one minute. Bibliography 
In comparison, a slightly supercritical test pile takes on eee ee ee 
the order of 10 minutes to make a measurement of pile : Society of Nondestructive Testing, XV, 3 52-154 (May-June 1957). 
period of sufficient accuracy, and then it is necessary to de- 8 NS eas een Gh a ee 
termine the reactivity from the measured period. In the assified : 
NTG, the reactivity is displayed directly on a recorder 3 Seen, ©. Ceamuer. 08 oe 2 ee a. fer 
chart. The ability of the NTG to detect small differences in sress, December, 1955. 
the sample reactivities is as good as that of much larger 
test piles. The high sensitivity of the NTG is a result of - TTT TTT 
its low critical mass of about 4 kg of U-235. + vettenete es Hii tial 
The actual NTG is shown in Figure 6. Its size can be i}, | | iH | 1} 11} 4] HH | 
judged from the standard instrument rack which contains HAL | | | H Wi i | HJ | 
the control circuits. Figure 7 shows a cutaway drawing. | | | 5 {| i] TH Ht | 
The core is a cylindrical array of horizontal tubes contained | TTT 1] 1| || nth lil | 
ina tank about 3 feet long. The shielding wall is concrete, HT | HT Hi 11 | 
2 feet thick and 9 feet high. A 1/32 inch thick cadmium | i II | | 1H HH] i 
liner is used around the inside of the concrete to stop escap- nes oe 4 14 Mette tees : .. rt 
ing thermal neutrons. Safety sheets and a dump valve are HO an Ti tdi | aL itt i HT Ant | 
provided which would automatically shut down the pile ali qa | | HEPIT I} i] 9) |) 1] 9 
it it were inadvertently operated above a selected multipli- t | | HIT 4 1 UL LLL 
cation, e.g., 200. A Po-Be neutron source emitting about j | rT TTT ny] mn | 
2x 10’ n/sec is inserted near the center of the core. . 11 TTT UT He | 
The NTG measurements are made by determining the HY | | | ii He 
equilibrium neutron flux level after a test sample has been TTT —++}-++ 4 + n +4 +++ 
inserted into the core. Four B-10 lined ion chambers are AL i H 1} | Ht] nT] 
located in the pile tank. The chambers are connected in | Hi] | 11] iH) 
parallel and feed an extremely stable differential elec- HL SL {| Hi 
trometer. The electrometer incorporates a bucking current HITT {| Hi | 
source, together with a scale expansion switch which en- | \ 44 dg tt ‘|| Bla || th a da 
ables current changes of the order of 0.1% to be measured. \ rT] Hi | aaeeeeaae il 
The electrometer output is registered on a strip chart re- 1 HT vee +Httty 
corder. A section of recorder chart is shown in Figure 8 to , a, HTT] | HHH | | 
illustrate a typical measurement. The lower part of the ., | dy 11} 
—e the flux at equilibrium with an acceptable | | tf | Us i || | PEAGEE 
ans = the core. The flux fell off sharply when another r 1} 1} 11) | Fi | | 11 
ana ieee inserted. Equilibrium was attained in about | | | i HH || | mi | 
U-235 e. The new sample contained about 1.5 gm of I] 1 1] } | 
“39 less than the standard. T 1 HLL 
The NTG has also been used successfully to test natural it dd | Hi HIATT 
um and lithium-aluminum alloy samples. if nae lal | 49) | | I "9 
Hill {Ai Ht EEE 
SUMMARY AHA EL ANDAR | | | 
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Fi: zenent parts of all types of reactors should be 

ti pe syed by all types cf nond structive tests. 

8 extensive a ure, if it occurred, would certainly pay for 
of nondestructive test equipment. 
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Will pneumatic actuators for final control elements finally yi} oi tor 
to the allelectric? Here is a searching reappraisal of the hay} tending 
function of power devices, and a revealing comparison d el 
amplification factors as between electricto-air, electro-hydrailc, | iistena 
and all-electric positioners. In the near future, magnetic a ee 
: / : ‘ to bala 
plifiers could tip the balance in favor of the all-electric actuatos} °°, o 
total p 
maxim 
signal ° 
‘fm at 
d PROPONENTS we cn ag eset ens ao by Warren H. Brand, Vice President mod d 
or measurement and control can present many convincing of Engineering and Research nomenc 
arguments in favor of this established method. Similarly, . ad 
advocates of the newer all-electronic systems offer sub- and Eugene F. Holben Power 
stantial evidence in an attempt to prove their superiority. Head of Research Laboratory A go 
Those of us who are not firmly decided on one or the other fication 
are not ready to accept the passing of all air-operated Conoflow Corporation 
devices, even though we may be dissatisfied with some of Philadelphia, Pennsylvania the rat 
the troubles that occur with air systems. On the other (ISAM i 
hand, before we specify or select complete electronic in- SA Members) The si 
strumentation—already being aware of the requirements for pastor . 
explosion-proofing, the normal failures of electric power supply 
supply, the limitation of rate of power application and ; i : aa 
other considerations — we must be certain that we are obvious that the milliampere output of an electric controll portion 
professionally and sensibly selecting the correct type of is so small that it cannot be used as a power medium. . — 2 
equipment for the application, the environment, service milliampere signals can be used only by conversion efficien: 
and maintenance facilities, and the budget. The transition amplification to such more powerful and adaptable medium horney 
from one method to the other, and the derived conclusions as air, hydraulics or 110-volt electric power. a 7 = 
will provide ample subject for debate, and the ratio of usage power probably will always be an economic hurdle W = 
may swing more than once before the ultimate trend is electric systems must overcome. But need for adequil a 
béttieentad. final-control element power will sooner or later bring iit conside 
Because of the changing requirements of industrial in- focus the deficiencies, on balance, of the simple springaa 7 ct 
strumentation, it seems desirable to review the present diaphragm air motor as an actuator. The mathe pret 
state of development of those types of final-control-element analysis of power amplification in various types of onan 4 e 
actuators used with electric control instruments that pro- which is an important part of this paper, will clarify! fei 
duce milliampere outputs and include proportional, reset, facts. exerted 
and rate control functions. (Simple two- or three-position ELECTRIC TO AIR CONVERTERS energy 
electrically-operated actuators, as used in domestic heating the con 
or air conditioning, are not considered because they cannot For the electric instruments marketed in recent ya positio, 
provide proportional-position operation.) The air-pressure which use air to power the final-control element, movem 
signal of a simple pneumatic controller can be used directly converters have been developed to change the electric § work ¢ 
to acutate a final-control element. On the other hand, it is to a pneumatic signal. The simplest converter is the elect 
An 
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matic transducer which converts the milliampere sig- 
co conventional 3 to 15 psi pneumatic output (Figure 
nal zt a signal can then be used directly with spring 
1). a ata motors, or connected to the input of a valve 
si if such a device is used. A simple pilot and 
a ofiet modulate the feedback pressure so that output 


boost . : 
ir pressure changes are linear with respect to changes in 
a 


ignal current. ; ; 
a ow yersion of such a transducer has an air capacity of 


; scfm with a 18 psi supply, which is more than equal to 
t of most instrument pilots. A transducer is an 
open-loop system—it is not the equivalent of a valve 
positioner. It need not be mounted at the actuator, but is 
generally sO mounted to make air lines as short as possible. 
Most transducers can be made reverse-and-direct acting 
merely by reversing input leads and readjusting the sup- 


the outpu 


pression spring. 
ELECTRO-PNEUMATIC POSITIONERS 


A transducer can be made into a positioner by incorporat- 
ing a stroke position feedback spring and mounting it on 
the actuator. One version is shown in Figure 2. It uses 
a low-resistance D’Arsonval galvanometer which acts as a 
torque motor, rotating a flapper against a nozzle. A coiled 
hair spring sets the zero and minimum output pressure. 
This pilot pressure is applied to an amplifying unit provid- 
ing air to the final-control device. Feedback torque equa! 
to the torque produced by the galvanometer coil is applied 
by the spring attached to a lever actuated by control valve 
stem movement. This positioner can be externally adjusted 
for various lengths of stroke. 

Another design uses a built-in assembly (Figure 3). It 
consists of a null-seeking mechanism, a zero-suppression 
spring, an input coil, a compression range-spring and a 
moving shaft. In normal operation, with minimum current 
input, there is a balance between the spring forces and the 
coil force. An increase in current input produces a force 
tending to move the coil out of the magnet. The pneumatic 
pilot carried by the coil admits air to the cylinder or dia- 
phragm head, moving it away from the positioner. This 
distends the compression range-spring until the spring 
force balances the force of the coil and the system returns 
to balance. 

A typical electro-pneumatic positioner of this type has a 
total power input of 0.060 watts at full input-signal. A 
maximum air output flow rate is reached when the input 
signal varies a few percent for full output capacity of 2.4 
cfm at 25 psi supply. Before we discuss power output from 
such devices, or any similar device, we will establish 
nomenclature for such comparisons. 


Power Amplification Factor 


A good index of amplification would be a “Power Ampli- 
fication Factor” herein called “PAF” and represented by 
Power Output 
Power Input 
The size of the ratio factor will vary widely, depending 
upon such design features as: size of the piston head, air 
supply pressures, proportional band, and pilot capacity, for 
pheumatic outputs; with piston areas, oil pressures, pro- 
portional band, and pilot capacities, for hydraulic systems; 
and motor horsepower, proportional band, and gearbox 
efficiencies, for all-electric systems. By using wattage or 
horsepower, instead of simple thrust ratios, the time factor 
or rate of repositioning is accounted for and properly 
evaluated. 

AS a start in evaluating the PAF factor, we should first 
consider a simple pneumatic controller used with a spring 
and diaphragm motor without a positioner. As stated in 
pi. agmanary articles, the use of the term “motor” to 
Pye & spring and diaphragm actuator is a misnomer. 
— when used for proportional position control, 
olin ts ah balanced set of forces; namely, the force 
cannes gh e diaphragm and that exerted by the stored 
the po : spring. No external work can be done on 
pealtion a stroke except at the expense of proportional 
movement of © opposing force is unbalanced, er erratic 
wee oon An o— stem if the forces are frictional. External 

One only on the reverse stroke. 


the ratio , Measured in watts or horsepower. 
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Figure 2. Electro-pneumatic positioner side mounted 
on a diaphragm operated control valve. Feedback 
loop is closed by range spring which feeds stem po- 
sition into beam. 


The correct way to calculate work done is to consider only 
the reverse stroke and arbitrarily assume some minimum 
input-signal pressure-change as a criterion of desired stem- 
positioning accuracy. For example: a 0.25 psi input pres- 
sure change should give a repositioning accuracy of 

0.25 psi 
or 1/48 of the total stem travel. 

If we assume that the controller pilot has capacity enough 
to put out sufficient air to move a 50 sq in. diaphragm at 
the rate of 1 in. in 5 seconds, we can estimate the horse- 
power output of such a motor by the formula: 


50 sq in. x 0.25 psi x 1 ft/min 
; ————_oe tt §.000¢ hp 
33,000 ft/min 
As will be shown later, this is an insignificant level of 
power, even when compared to the lowest powered electric 
actuator. 





Figure 3. Electro-pneumatic positioner which mounts 
directly on control valve top. Again, feedback is 
done by range spring. 
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SUPPLY 50 PS 


EXHAUST 


Figure 4. Visualization of FAF—Force Amplification 
Factor in a pneumatic positioner. 


Pneumatic Force Amplification Factor 


In studying a pneumatic positioner by itself (that is, 
not in conjunction with a spring motor or cylinder), we note 
that there is no motion and, therefore, no work is done. 
The maximum force developed is produced by an input- 
signal change equal to the proportional band multiplied 
by the input range. Any proportional positioning device 
using an amplifying system has a proportional band—that 
is, the amount of instrument signal change required to 
provide a full change in power output from the actuator. 
In studying the relationship (Figure 4), it is necessary to 
shift from PAF to a FAF or “Force Amplification Factor.” 
If we consider a typical positioner having an input area 
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Figure 5. Visualization of FAF in an electro-pneu- 
matic positioner. 
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of 1.5 sq in., and assume a 3% proportional band (3% 

psi), then 0.36 x 1.5 sq in. 0.54 Ibs. Assuming tha 
positioner is supplied with air at 50 psi and acts to . 
a 50 sq in. cylinder (no spring), this 0.54 Ibs Dp 
force of 50 psi x 50 sq in. 2500 Ibs. The force 

tion ratio is, therefore, 2500/0.54 — 4630. It w 
double this amount if the supply were 100 psi or ith 
area of the piston were twice as large. : 


Electric Force Amplification Factor 


The electric-pneumatic positioner is similar to 
pneumatic in that there is no motion and, therefm 
work is done. The proportional band in this Case ig gle 
to 2%. The force produced by this percentage Change ; 
derived from the mathematical relationship Shown he» 
with. ae 
Using the left-hand rule-of-thumb law involving an 
rent in the coil suspended in a constant magnetic gy 
(Figure 5), the force in dynes can be calculated 
to the equations given in Figure 5. From this equatio: 
it is apparent that any device using the output from » 
electric controller must operate as an amplifier to module: 
position with motor power derived. from another soump 
The type of electro-mechanical balance obtained by be: 
ancing a coil in a magnetic field, such as described gp 
under “Electro-Pneumatic Positioners,” had its originig® 
radio and sound reproducing industries. The approadh) 
directly comparable to a loud-speaker voice-coil. In gy» 
of the larger and more powerful speakers, the power outpy: 
is capable of moving the speaker cone as much as \*y 
the low frequencies, with current inputs comparable 
those in the instrument industry. This is done with my 
nets as heavy as 15 lbs and of field density approachiyy 
18,000 gausses. With suitable coils and proper suspension 
50-watt-input speakers convert several watts of this ing 
to acoustic power. 


Features of Electro-Pneumatic Positioners 


For simplicity, economy, and performance, the elect 
pneumatic positioner is hard to equal. By its use, pow 
of the weak spring motor can be boosted materially al 
when used with cushion-loaded cylinders, power is limited 
only by available air pressures and piston areas. Becau 
positioner pilots have materially greater output capacitia 
than simple pneumatic controller pilots, it is possible! 
obtain much faster rate of value stem movement and higher 
frequency response. As a quick comparison, we can shi 
that the horsepower output of a 50 sq in. spring mow 
with a 20 psi supply can be boosted from 0.0004 hp to# 
least 0.04 hp, an increase of 100 times. 

But certain segments of the industry seemingly ba 
come to the conclusion that air as a power medium is whol} 
unsatisfactory, and that it must be replaced, presumably 
with 110-volt alternating current. It cannot be denied thi 
air has its weaknesses in certain instances; howe 
whether 110-volt current, used either directly or via inlet 
mediate hydraulic mediums, solves all the problems, ha 
yet to be determined. Many of us in the controller fie 
have felt it advisable to spend considerable money and tine 
on research and development on actuators which eliminat 
air entirely, despite the fact that information accumulate 
over the last 20 years shows that, no matter what the 
proach, the final results are going to be expensive compa 
to pneumatic systems. Nor will mass production, when am 
if that time arrives, equalize the cost. 

Several methods of obtaining proportional position @? 
final-control element shaft or stem via an all-electric sys 
(no intermediate fluids) have been available for mm 
years. These actuators are designed around balance 
Wheatstone bridge systems in which the electric controle 
continuously adjusts output position to maintain @ zero & 
minimum current output to the position-sensitive circuit. 4 
typical feedback or rebalancing system in such devices 
a slidewire or rheostat mechanically connected to the fit 
moving element (Figure 6). A null detecting device sei 
the error between the reference and the slidewire contact! 

Although actuators of this kind have many points in cob 
mon with those proposed for use with the variable-curtt 
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Figure 6. An electro-electric-mechanical valve posi- 
tioner. Feedback of valve stem position is done by a 
slidewire connected to the valve drive unit. 


instruments of today, they are not directly convertible. 
However, much of the mechanical design experience is 
available to guide us in working out adaptations suitable 
to variable-current controllers. 


HYDRAULIC POWER SYSTEMS 


Before we go into a detailed examination of the all- 
electric design, we should examine the approach based on 
the use of hydraulic fluids as intermediate sources of power. 
In such systems, hydraulics are substituted for air—with 
the important difference that self-contained hydraulic sys- 
tems are cheaper and easier to install than small individ- 
ual air compressors. Presumably, oils do not freeze or 
become unsatisfactory at low temperatures. 

Although hydraulic actuators have many good features, 
it would be unwise to assume they have no limitations. We 
are not trying here to evaluate the virtues and weaknesses 
per se of hydraulic systems or, for that matter, of any 
other operating medium. However, if we must substitute 
one medium for another, we should first evaluate all the 
factors involved. In fact, we must even tabulate the pros 
and cons of using 110-volt current applied directly to re- 
versing motors as a substitute for either air or hydraulic 
systems. 


Electro-Electric/Hydraulic Actuators 
A typical electro-electric/hydraulic actuator incorporates 
a closed-loop electric positioner similar to those previously 
described, a modulating valve for the control medium, a 
source of fluid power, and a double-acting cylinder. The 
input-signal coil has connected to its shaft the modulating 
valve which directs the operating fluid into either end of 
the cylinder and simultaneously empties the other side to 
the sump. The piston stem is connected to the input coil 
by a calibrated spring. When the system is in balance, 
both ports are closed. A continuously running motor drives 
a hydraulic pump. When no work is being done (no stem 
movement), all oil is by-passed to the sump by means of a 
relief valve, 
ee system (Figure 7) is designed to provide 1350 
“i ust with a stem speed of 1 in. in 2% seconds. Its 
: i = a frictionless, suspended plate-valve connected 
iteelf is aca cylinder ends, and sump. The suspended plate 
di a oer between a permanent-magnet moving coil 
, ated spring so that, for every change in current 
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Figure 7. An electro-electric-hydraulic valve posi- 
tioner. Feedback is through a coiled spring con- 
nected to the power cylinder. 4 


input, there is a corresponding change in position of the 
calibrated-spring force-arm. High flow-rates and high 
frequency-response are claimed for this type of pilot mech- 
anism. 

The hp equivalent is 0.075 hp or 56 watts. The input 
wattage for full power is 0.040 watts. Load sensitivity is 
1% per 100 lbs, which means that its 


approximately y 
Input power change 


throttling range is approximately 5%. 
for full-load output is approximately 0.0001 watts; which 


06 560,000. 


means that the PAF is 
0.0001 


Jet-Pipe Hydraulic System 


A second system (Figure 8) provides 1000 Ibs of thrust 
at a stem rate of 1 in. in 5 seconds. The pilot of this sys- 
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Figure 8. A second form of electro-electric-hydraulic 
valve positioner which uses the jet-pipe hydraulic 
relay. 
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Figure 9. Block diagram 
of an electro-electric-hy. 
draulic positioner which 
uses a differential trans. 
former for valve Pesition 
sensing and feedback, 








tem is designed around a principle proved over the years. 
(See Operating Principles of Hydraulic Relays, page 276. 
July, 1957 ISA Journal) A jet pipe, included as a part of 
the moving beam balance, directs a jet of oil against a dis- 
tributor block which is connected to the two ends of the 
double-acting cylinder. As the jet of oil is moved between 
the orifices, the flow of oil into the port directly under the 
jet increases, producing motion of the piston. The oil dis- 
placed flows from the other port. The pressure build-up in 
the cylinder approaches that of the jet-pipe pressure when 
the pipe is exactly over the port. Motion of the jet pipe is 
produced by changing current in a moving coil, restrained 
by a feedback spring connected to the piston stem by a 
linkage. For each value of current in the moving coil, 
there must be a corresponding linkage position. 


The hp equivalent is 0.030 hp or 22.4 watts. The input 
wattage for full power is 0.075 watts. Load sensitivity is 
approximately 0.8% per 100 lbs, which means that the 
throttling range is approximately 8%. Input power change 
for a full-load output change is approximately 0.00048 


22.4 


0.00048 


watts, which means that the PAF is - 46,600. 


Differential Transformer System 


A third system (Figure 9) uses some of the features of 
both of the previous devices and adds a new approach to 
feedback and positioning. A torque motor directly con- 
nected to a suspended plate-valve is controlled by a sum- 
ming amplifier which receives the input signal and a com- 
pared-output feedback signal. A linear differential trans- 
former, excited from a transformer, provides zero bias po- 
tential and is directly connected to the cylinder stem. As the 
stem moves, the output voltage is mixed with the zero output 
and rectified. This rectified voltage is then fed back to the 
summing amplifier and compared to the input signal. A 
thrust of 3250 lbs at the rate of 1 in. in 2% seconds is at- 
tained with this system. 


The hp equivalent is 0.14 hp or 105 watts. Input power 
change for full load change is approximately 15/10,000,000 
since load sensitivity is %% for 2800 lbs of thrust. The 


105 


ee 2: a 0 
15710,000.000 = 77,000,000. 


PAF for these conditions is 
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ELECTRO-ELECTRIC/MECHANICAL ACTUATOR 


This device is called the “all-eleetric” actuator; no inter. 
mediate actuating fluids are used and 110-volt current is 
impressed directly on the driving motor. It consists of a 
electric positioner, a reversible low-inertia motor, a com- 
bined amplifier and relay for reversing current direction, 
and a gear box and actuator stem fitted with a gear rack 
(Figure 10). The positioner is a moving-coil design simi- 
lar to that shown in Figures 3 and 5 (the electro-pneumatic 
positioner) except that in place of the pneumatic pilot o 
the end of the shaft, there is the core of a differential trans 
former which acts as the null-detecting device. A current 
change to the coil produces a force which can act in either 
direction, depending on the wiring arrangement for either 
a reverse-or-direct-acting unit. For each value of force, 
there is a given stem position. Tension springs are used 
for both zeroing and range determination. 

In normal operation, a change in current in the input 
coil produces a force which moves the coil and the null d& 
tector from their equilibrium position between two springs 
The null detector is a differential transformer and mot.cool 
its core from the center changes both the phase and magnt 
tude of the secondary output voltage. This is fed to a sil 
ple amplifier which energizes either a forward or a revers 
relay (Figure 11). The relay causes the motor to drive a 
full torque through the gear box until the restraining 
spring connected to the output shaft pulls the input signd 
coil back to its null position. With the differential tran 
former core at its electrical center, no voltage is applied # 
the amplifier and both relays are de-energized. 


A gain control in the amplifier permits adjustment of 
the relays to produce a negative, zero, or positive dead: 
band of controllable width, thereby enabling regulation of 
the system stability. A 500 lb thrust at a stroking speed 
of 1 in. in 15 seconds is an example of one set of condi: 
tions. A second example of gear combinations would pit 
vide 100 lb thrust at a stroking speed of 1 in. in 3 seconds. 


Normal stability can be achieved with a proportional band 
of 1%. With an input of 4 ma into a 4000 ohm coil, the ® 
ror current to actuate is 0.004 x 0.01, or 0.00004 ampere 
The hp equivalent of this system is 3.75 watts. With the 
proportional band approximately 1% for full power, the 
input power for full output is 0.000006 watts. The P 
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Amplifier and relays are contained in a single, separate 
case which can be mounted at the valve, at the instrument, 
or any place between. To satisfy explosion-proof require- 
ments, the relay must be enclosed in a suitable explosion- 
proof case. Driving motors also can be suitably enclosed 
to satisfy explosion-resistant requirements. The position- 
er itself, as are all other electric positioners, is classified as 
explosion-proof without further enclosure. 


Magnetic Amplifiers 


Since the early 1940’s, the magnetic amplifier has re- 
ceived increasing attention from engineers and designers as 
a substitute for combination amplifiers and relays such as 
described earlier. Magnetic amplifiers are devices for am- 
plifying the milliampere input signal up to an alternating 
current output with proper phase control, so that it is di- 
rectly applicable to 110-volt reversing-type servo motors, 
without electron tubes or mechanical relays. In fact, there 
are n0 moving parts in a magnetic amplifier. 

There is reason to feel optimistic about the potentialities 
for using magnetic amplifiers with this type of electric ac- 
tuator. If practical, reasonably-priced commercial ampli- 
fiers can be made to perform with the same characteristics 
demonstrated by laboratory models, we soon can expect to 
see all-electric actuators using magnetic amplifiers which 
will satisfy the most rigid requirements. 

The amplifier will contain no glass, ceramic or other frag- 
ile materials; there will be no electron tubes, no mechani- 
cal relays, no electrolytic elements. There will be nothing 
to wear out or deteriorate. The entire amplifier can be 
completely enclosed, thereby eliminating any chance for 
damage due to shock, humidity, fungus growth, wiring 
failures, sparks or ignition. 
Boa expected that power can be stepped up to at least 16 
ela output by the use of these amplifiers with commer- 
la y available servo motors. No trouble is expected in 
ee explosion-proof motors. These actuators should 
“ana. of providing stem thrusts of 500 Ibs with stem 
= ion least 1 in. in 5 seconds, or proportionately high- 
lta hon slower speeds. Frequency response should be 
amplifier cm Total weight of the operator, less magnetic 
’ probably be less than 30 pounds. 
Pees of the objectives behind specifications for any 
‘control element, including realistic operating condi- 
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tions, will help to ease the problem of the designer. The 
end result will be a device much closer to the ideal speci- 
fied. As experience accumulates and is fed back, certain 
compromises will have to be made to provide performance 
commensurate with manufacturing cost and which will still 
meet industry’s requirements. 





Figure 11. Cross-section view of the all-electric po- 
sitioner shown in Figure 10. Feedback of stem posi- 
tion is through the range spring. 
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Teacher's 
reau 0 
‘ (pointing 
trols TO 
Petroleum Analyzer. —Analyticd pt 
ze Cal numerica 
work at Gulf Oil's Port Arthe # son wil 
Texas, refinery gets done in & humy f rn TO | 
with this Consolidated Electro. pl 
dynamics mass spectrometer, Not ja at tt 
only is the analysis fast and auto right are 
matic, but the SpectroSADC § tor, Oh 


computer (being adjusted by tech. Rutgers: 
nician) translates data from te # Vy Varine 
spectrometer into digital form fy ‘; an NE 
tabulation by the automatic type compute 
writer (right) or an IBM ca little of 
puncher. 





Remote Vision. Several KINTEL TV systems like that 
below, enable engineers to remotely monitor rocket 
engine test firings from safety of concrete shelters 
several hundred yards away, at the Propulsion Lab of 
North America's Rocketdyne Division. Shock-shielded 
TV cameras, premanently mounted close to the test 
stand, can be controlled from this panel to pan, focus 
or zoom over every part of the test site, enabling en- 
gineers to visually monitor ‘hot tests'’ on the giant 
engines. 








Quiet Please. With more and more gadgets runnig 
in our homes, noise is an unpleasant problem. Carnet 
Corporation promotes peace and quiet by requifing Breakt 
all their air conditioners to pass rigid noise-level i ling ne 
spection. Here a Carrier inspector checks noise @ § tures « 
finished conditioner in special sound-proof room v tors h 
end of assembly line. Operating noise is pick ¥ cross 
by microphone placed near grille, and sound is Mm block}, 
ysed and recorded by Brush Electronics Company wwe.t 











struments. Twenty-four frequencies through el _ to 
octaves of sound are checked and automatically pit 500°C 
ted in 50 seconds. 
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Teacher's Teacher. National Bu- 
requ of Standards’ M. Newman 
(pointing) explains computer con- 
trols to group of university math 
tructors as part of their NBS 
aumerical analysis course. Instruc- 
tion will enable college men, in 
turn, to direct university computer 
centers and train computer work- 
ers at their own schools. Left to 
right are: J. Todd NBS; C. Spec- 
tor, Ohio State; R. F. Gabriel, 
Rutgers; F. Scheid, Boston U; and 
V. Varineau, Wyoming U. Program 


litle of which is yet published. 


ll 


Breakthrough. This is a "'spacistor,"' Raytheon's start- 
ing new electronic development, combining best fea- 
— of vacuum tubes and transistors. While transis- 
ors have 3 leads, spacistors have 4; base (slanted 
crossbar), collector (thick wire under semiconductor 
4 ) injector (thin wire top left), and modulator (thin 
ire top right). Spacistors will amplify at frequencies 





P to 10,000 megacycles — 50 times higher than 
ocr — and operate at temperatures up to 
+ Object at left is head of common pin. 
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is an NBS-National Science Foundation effort to spread 
computer-programming know-how already developed, 








Robot Linguist. Man's old dream of international un- 
derstanding and world peace came a lot nearer reality 
with achievement of this first machine for universal 
interpretation of all the World's tongues — and the 
first common written language. Here Peter Toma, 32- 
year-old Hungarian refugee worker at California In- 
stitute of Technology, examines punched tape used 
to enter his special translation formula into the Data- 
tron computer. Toma translated idiomatic Russian, 
French, German, and Spanish into common English at 
Burrough's ElectroData Division Pasadena plant. 
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Figure 1. By combining three basic control-loop 
elements you produce a proportional-speed floating 
controller. Elements are: 1. primary element — the 
pressure measuring diaphragm; 2. relay element — 
the jet-pipe and orifices; 3. power element — the 
hydraulic cylinder. The adjustable coil spring pro- 
vides a set point. 

















Using Hydraulic 
© * Figur 
Relays in Process Control ss 
justm 
done 
case, 
press 
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In this last of his two-article series, author Heinz shows you hoy 
the elements of hydraulic control are combined to provide gy} 2 “™ 
. er maintair 
eral popular control actions. The principles of the closed loopd | 5, ca 
control are briefly explained, and the whole discussion illustrate! {| downwa 
by descriptions and photos of successful plant application} °'*” 
Electro-' 
Electr 
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IN LAST MONTH’S ISA JOURNAL (page 276), I clas- by W infield B. Heinz this rati 
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primary (measuring) elements, relay elements, and power - ember } ment or 
elements. I then explained the operating principles of Chief Engineer manuall 
relay elements for both amplifying and computing (con- Askania Regulator Company 7 of 
trolling), and of power elements of one and two stages. : a make su 
In this second article, I show how these elements are com- Chicago, Illinois stream i 
bined and modified into practical industrial controllers, and of havin 
illustrate the use of such controllers with several examples When 
from actual installations. lected f¢ 
delivers 
eee Combining Components resents | 
a typici 
*Based on materia! orig nally prepared for Pittsburgh ISA Section meet By combining a pressure measuring diaphragm, 4 means a 
ng of January 28, 1957. pipe relay and an adjustable spring, you produce the pw for mak 
portional-speed floating-action pressure controller shown Utmos 
Figure 1. By adding a position feedback, you produce th ratio col 
proportional-position action controller of Figure 2. are in ¢ 
PRESSURE ice for 
Ratio Control —— h 
stallatio 
If we remove the springs and add a diaphragm 0 the 
| other side, as in Figure 3, we can balance two pressure dif The Ele 
| ferentials against each other. With a counterlever ard a The 1 
adjustable fulcrum, we can set into the controller the @ tric sig 
sired force ratio. If each differential pressure be ‘proper Some a 
tional to the square of a flow, this controller maintains 5): ano 
stant ratio of the flows squared, and hence of the flows the perman 
selves. For example, if A p, be proportional to the squat and the 
of an air flow, and A p, similarly related to a fuel foF, These 
are-furn 
combust 
Figure 2. Addition of negative feedback to the co” ~ _ 
troller shown in Figure 1 produces a proportional a in 
\ action controller. This is accomplished by linkage ine spe 
FEEDBACK which feeds back power-element output (motion) control 
LINKAGE into the jet-pipe relay through the coil spring. 7 tential 
sult: control valve motion is exactly proportion trol. 
to measured pressure change. 
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Figure 3. A ratio controller is produced by belanc- 
ing two measured variables against each other. Ad- 
justment of the ratio between these two variables is 
done by changing position of the fulcrum. In this 
case, the two measured variables are differential 
pressures representing flows; hence this is a flow- 


ratio controller. 


then the power cylinder can manipulate a fuel valve to 
maintain a constant fuel-air ratio. The air flow differential 
\ p, can be as low as 1 inch of water full scale, ranging 
downward to 0.01 inch of water. This corresponds with a 
10:1 air-flow turndown ratio. 


Electro-Hydraulic Transducers 

Electric signal elements can be used instead of the dia 
phragm elements shown. From suitable transducers, sig- 
nals representing any process variables can be applied to 
this ratio regulator. An example might be the proportion- 
ing of waste acid and neutralizing streams in effluent treat- 
ment or by-product recovery. The ratio slider is set either 
manually or automatically (cascade centrol) from measure- 
ment of the final variable, perhaps pH. Process lags usually 
make such automatic control much more difficult when one 
stream is manipulated directly by the pH controller instead 
of having it set the control point of a ratio controller. 

When waste streams of different known acidities are col- 
lected for neutralization, an electrical summarizing circuit 
delivers to the ratio controller an output signal which rep 
resents the alkali demand of the total flow. Figure 4 shows 
a typical summarizing circuit of this type. Automatic 
means are provided for using one stream preferentially and 
for making up any deficiency from another source. 

Utmost reliability has been demonstrated by hundreds of 
ratio control and summarizing installations. Most of these 
are in combustion control, some units having been in serv- 
lee for more than 25 years. Reliability and low maint 
nance have consistently made these hydraulic control in- 
stallations profitable in spite of their higher initial cost 


The Electrojets 


a versatility of the jet-pipe relay is extended by elec- 
re signal elements for driving it, previously referred to. 
Some are torque motors, both 2-phase and 3-phase (Figure 
®); another is a linearly-moving coil in the air gap of a 
a go magnet. The torque motors accept a-c signals, 
T the moving coil, d-c; or, with rectifiers, a-c also. 
ae Electrojets” are used in new, high-performance 
combustion control; in new fuel summarizing circuits for 
in deste — in control of hydraulic press position; 
trol: im a raulic valve actuators, in strip-thickness con- 
bine “= ernment machine-tool positioning; in tur- 
“itu in submarine depth control; in power 
tential ap oo pulverizers and the like. There are po- 
trol. Pilcations in almost all fields of automatic con- 
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Figure 4. Electric transducers summarize three acid 
flows and deliver to one side of the hydraulic ratio 
controller a signal representing the akali demand of 
the total acid flow. Dotted lines show optional 
cascaded control where output of pH controller 
automatically adjusts ratio between acid and alkali 
flows. 


Figure 5. An industrial hydraulic controller show- 
ing an “Electrojet” a-c, 2-phase electric signal ele- 


ment with cover removed. 


Fig. 6. A moving-coil signal element. 
































Figure 7. An 
industrial 
electro- 
hydraulic 
valve posi- 
tioner with 
self-con- 
tained 
hydraulic 
pump. 











The element shown in Figure 6 comprises a moving coil 
flexurally supported in the gap of a powerful cylindrical 
magnet. This element will drive a jet pipe full stroke with 
less than 2 milliwatts. The moving coil can be wound with 
the number of turns and resistance to meet each applica- 
tion requirement. It is a rugged but extremely sensitive 
signal element. Suitable electric signals are delivered by 
any of several available makes of transducers, from pres- 
sures, flows, temperatures and other variables. Output sig- 
nals from well-known commercial electronic controllers are 
also used. 

A popular combination with such controllers is the self- 
contained electrohydraulic valve actuator shown in Figure 
7. This component incorporates the same moving-coil sig- 
nal element acting in force balance against a spring ten- 
sioned by valve position. Stroke is adjusted by varying a 
lever ratio. It delivers 1200 lb static force to the valve 
stem with a 4 hp motor. Its break frequency is in the or- 
der of 0.7 cps. The maximum stroke is 2 in. Larger pumps 
and motors up to % hp also can be furnished, providing 
static forces up to 1800 lb with still higher frequency re- 
sponse. 

The 1200 lb useful force delivered by this %4 hp actuator 
is 3 or 4 times that available from a 200 sq in. spring-loaded 
air diaphragm motor wherein the useful force is only 300- 
400 pounds.* Pneumatic and hydraulic stem speeds are 
substantially the same. 

Perhaps a little recapitulation would be in order now. In 
my article last month, we identified an automatic control 
system as being made of segments, components and ele- 
ments. In this second article, I have described certain 


*Eckman, Donald P., Pneumatic Operators for Throttling Control" 


Instruments, Vo!. 24, No. 12, December 195). 
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Figure 8. The basic automatic control loop. 


popular control elements and have shown. how they op 
bine into hydraulic controllers. Let us now look at a basie 
automatic control loop. 


Control-Loop Segments 


In Figure 8 the process incorporates one or more yy) 
ables. A transducer receives the controlled variable aj 
delivers the controlled signal. The controller receives th 
controlled signal, compares it with the setpoint signal, ay 
from the error signal, computes the actuator signal require 
to reduce the error according to the control dynamics whid 
have been selected. The actuator receives the actuator sip 
nal and changes the manipulated variable in the process y 
move the controlled variable toward the desired value, 

Other control system segments include such things as; 
manual/automatic station, and a power supply. In hydra 
lic systems, the power supply comprises an oil reservoir,; 
pump, and the necessary piping and auxiliaries. Sometima 
a constant-volume pump is used with a relief valve. h 
large systems, where power cost is a consideration, a vari 
able-volume pump can be used. A pressure controle 
manipulates the pump speed or stroke to maintain constat 
discharge pressure. 


Pneumatic vs. Hydraulic 


Differences between hydraulic and pneumatic contm 
equipment arise partly from industry differences and party 
from design and application policy. The most fundamental 
reasons, however, lie in the basic differences between by 
draulic and pneumatic fluids. They differ in 

1. availability 

2. compressibility 

3. density 

4. viscosity 

5. combustibility 

6. lubricity 

Pneumatic systems are usually powered by compressed 
air. Air is readily available everywhere and it can bet 
leased anywhere. However, “free air’ does not come @ 
tirely free because it usually requires conditioning in ome 














Figure 9. This Askania control 























system for electric arc furnaces 
uses d-c electrojets to control 
electrode position. White 2m 
rows indicate jet-pipe regulators 











in control cabinet (left). Center 
cubicle holds electrical controls. 
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water and oil and other impurities. Even after 
the remaining moisture frequently causes 
ern wintertime climates. 
f conventional hydraulic liquids affects pip- 
sizes, but usually not to an extent which significantly in- 
‘installation costs. The combustibility of petro- 
base liquids is a problem only in certain hazardous 
areas. Several fire-resistant hydraulic liquids are in exten- 
se. 
ibility and lubricity differences favor hydraulic 
fuids when cylinders are used for accurate positioning. Any 
sticking is much less troublesome because pressure (and 
consequent force) can change almost instantaneously in an 
incompressible fluid, thus keeping piston velocity smoothly 
jonal to the actuator signal flow. When low stick- 
ing-force is imperative, a ground piston can be fitted freely 
into the cylinder, with leakage acceptably low because of 
the higher viscosity and density of hydraulic fluids. 
Forces required to accelerate the liquid in hydraulic sys- 
tems are negligibly small. Its density has no significant 
effect except in hydraulic servos of 100 cps frequency re- 


sponse and beyond. 


to remove 
dehydration, 
trouble in north 

The viscosity 0 


INDUSTRIAL APPLICATIONS 


One of the most important fields of application of the jet- 
pipe regulator is that of metallurgical and glass furnace 
control, such as open hearths, blast furnaces, and soaking 
pits. The ruggedness and reliability of hydraulic control 
have given it a dominant place in speed governors. The 
same advantages apply in numerous other applications. 


Arc-Furnace Control 

A recent notable advance has been made in automatic 
are furnace control. D-c electrojets are used to position 
electrodes in response to voltage and current signals, recti- 
fied and delivered to the dual windings of the moving coil. 
Each electrode is thus positioned to maintain constant im- 
pedance; or, if desired, a voltage coil can be used alone, for 
electrode voltage control. Figures 9 and 10 show the sim- 
plicity of this control system. 

The performance of this new control is characterized by 
low dead-zone, high speed and superior stability. Normal 
current and voltage noise always keep the jet pipe moving. 
Consequently there is no dead zone, whereas the literature 
states that 5% dead zone is to be expected in electric con- 
trol systems. Electrodes accelerate from zero to full speed 
in less than 0.1 second. Deceleration is still faster. Speeds 
and accelerations are usually limited only by mechanical 
strength of electrode structures. Such structures usually 
can Withstand operation at 15 fpm; 30 fpm is feasible with 
good structural design. Conventional electrode speeds with 
electric control are in the order of 6 fpm. 

High speed and acceleration save electric power and in- 
crease furnace production. Electrode lowering time at start 
isreduced. Arc recovery time is less after scrap falls away. 
Conversely, time and electrode breakage are reduced by 
faster withdrawal after cave-ins, and by quick stopping 
when an electrode is driven down against a solid charge. 


Edge-Position Control 


One of the most rapidly expanding applications is in mov- 
Ing-sheet edge-position control (Figure 11). A stream of 
alr is blown from a nozzle into a receiving orifice. The edge 
of a moving sheet passes between them. The position of the 
edge affects the recovery pressure by interrupting part of 
the air stream. This recovery pressure (a few inches of 
water), applied to a diaphragm, deflects the jet pipe, driv- 
ok sg which moves the unwinding roll to hold the 
ere it belongs. High speed and accuracy, plus low 
tn eteemen reliability, account for the notable 
Guibieaes eee. Rolls of paper, textiles, plastics, 
dled in one practically unlimited weight, are being han- 
also reds of installations. Photoelectric pickups are 
- available, used with the moving-coil signal-element. 

coe = the application, easy installation and main- 
tetures ee raulic control is one of its most attractive 
pos thet find that less time is required at start-up 
tomer has | ted reliability prevents outages. One cus- 
or several years kept no control maintenance 
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Figure 10. Interior of an arc-furnace control cab- 
inet. Three moving-coil signal elements (see Figure 
6) actuate jet-pipe regulators which drive hydraulic 
pistons or motors to position arc electrodes. Note 
simplicity and ruggedness of equipment. 


personnel. He has found that nothing is needed except one 
annual service trip from the factory. That preventive main- 
tenance keeps his hydraulic control operating steadily for 
another year. This is not unusual experience. 

Engineers who specify hydraulic control find that the ini- 
tial cost is more than overcome by continuing satisfaction 
and annual savings in maintenance, replacement and shut- 
down time. Experience has shown that this rugged control 
equipment comes to be regarded as integral parts of the 
process equipment it is controlling. Sometimes the impor- 
tance of deferred saving is difficult to prove to management; 
but this problem is being rapidly diminished by the growing 
power and prestige of the instrument engineer. 





Figure 11. A typical example of pneumatic-hydraulic 
edge-position contro! applied to paper roll. 
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During the first moments of missile flight, from 60 to 80% of en- 


gine failures occur. The drag cable provides the extra channels, 


with the high frequency-response and timing accuracy, that is re- 


quired to analyze engine data through this critical initial period. 


Initial Missile Data via Drag Cable’ 


by Dieter K. Huzel 


Assistant Group Leader 


Large Rocket Engine Design & 
Development 


Rocketdyne Division 
North American Aviation 
Canoga Park, California 


MANY MISSILE ENGINEERS in- 
cluding myself, believe that drag- 
cable instrumentation, added to the 
existing telemeter equipment, has 
great value during the earlier develop- 
ment phases of a liquid-propellant rock- 
et engine. It is the purpose of this 
brief presentation to explain why. For- 
tunately, practical experience now ex- 
ists to substantiate this belief, particu- 
larly that obtained with the well 
known Redstone missile. 

However, in a guided missile sys- 
tem, the rocket engine is only one part. 
The addition of a drag cable can be 
of great value as well to the guidance 
system, to the air-frame, and possibly 
other special areas. Not only as an 
engine man, but also as an observer of 
many missile launchings, I feel that 
the engine is probably the most im- 
portant part of a missile, particularly 
during the earlier phase of missile de- 
velopment. Guidance people may chal- 
lenge that, but I still believe it to be 
true. My proof? I have seen many 
missiles go at least somewhere with- 
out a guidance system, but I never saw 
one which went anywhere without a 
propulsion system. 

Obviously, no guidance system, or 
any other flight committed system in 
the missile, will have a chance to be 
fully tried out, developed, and flight 
tested if the powerplant does not carry 


*Based on a presentation at the ISA Third 
National Flight Test Symposium, sponsored by 
the Los Angeles and Mojave Desert Sections 
and ISA's Aeronautical Division Flight Test 
—- 7A-1, Los Angeles, April 29-May 2, 
| ; 


WA 


3 


8 


it aloft safely. It seems logical, then, 
that the first flights of a new missile 
system should be conducted so as to 
benefit the final development of power- 
plant and airframe exclusively, with 
guidance providing only the minimum 
means for stability, by using another, 
perhaps obsolescent, but developed, 
guidance system from an older-type 
missile. 

In reality, unfortunately, this rarely, 
if ever, happens. There usually are 
delays and holdups preceding the first 
flight. There has been some over- 
spending with subsequent “economiz- 
ing” — a word which I cannot resist 
placing in quotation marks. A cer- 
tain optimism has resulted, partly 
from a substantial number of largely 
successful static firings. However, 
there are several environmental con- 
ditions which simply cannot be simu- 
lated and fully evaluated in tiedown 
testing. Therefore, the extrapolation 
of these static-test results to expected 
behavior in flight is difficult and unre- 
liable. There is the possibility that 
the significance of certain apparently 
harmless occurrences during static fir- 
ing is not recognized immediately, and 
may not be readily linked to observed 
malfunctions in flight. Even tedious, 
Sherlock Holmes type investigations of 
recovered hardware often are insuffi- 
cient correctly to piece together the 
events as they actually happened. 


Telemetering Inadequate 


When, at a later date in the flight 
schedule, the need arises to investigate 
certain areas suspected to have con- 
tributed to an observed trouble, incor- 
poration into the telemetering list may 
be difficult or impossible, particularly 
on short notice. Theoretically, of 
course, it would be possible to provide 
for larger and larger numbers of tele- 
metering channels. Realistically, the 
available number and frequency re- 
sponse of continuously-recorded pa- 
rameters is definitely limited for tech- 
nical reasons, not to mention weight, 
space and cost. Thirty-five or so con- 
tinuous channels are about the maxi- 


mum a telemeter can have. Since 
siderably more parameters have to} 
transmitted, the sampling method ; 
applied with almost complete log 
frequency response. Those who are 
miliar with modern, static-test conty) 
centers and their instrumentation, 
know that coverage as there provide 
both in quantity as well as in quality 
simply cannot be duplicated in flight 


Engine Failures: 60 to 809% Initial 

These limitations constitute a por 
situation for a number of powerplat 
parameters, particularly during th 
critical period from the time imme 
ately preceding takeoff through th 
first seconds of flight. I doubt whet 
er accurate across-the-board statistic 
exist, but I agree with many of my# 
sociates that an estimated 60% of @ 
engine failures in flight occur durig 
this critical period. This is readily 
reflected in the fact that, for yeas 
the Reliability Group of my compat! 
studies, monitors and plots two pr 
cipal areas of interest: 1. engine start 
ing reliability; and 2. overall engitt 
reliability, the latter again including 
starting reliability. Those failure 
which occur later in flight, but are 
ready incipient or have their org 
in this period, well may bring ® 
aforementioned percentage to 80% # 
above. 

I would not be surprised if airfram 
and guidance systems would show ! 
less pronounced but somewhat simile 
trend. The nature of these 
malfunctions, particularly in the por 
erplant, require high frequency? 
sponse and optimum precision. 
evaluation and correlation with 
tests of powerplant performances # 
sired to have highest possible accura 
Both these are requirements for 
the present day telemetering syst 
have limitations. In fact, it is @® 
tionable whether the telemeter 98 
should be loaded down with thes® 
quirements which, as was just me 
tioned, are mostly and vitally 
only for the first seconds of flight. 
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instrumentation Via Drag Cable 


s been proposed to add instru- 
ae via drag cable. It has been 
applied repeatedly and successfully, in 

ticular for the Redstone missile. 
8 decided upon, it was introduced 
po a few weeks and was ready for 


the next launching. 

When discussing the value of the 
drag cable I frequently find the belief 
that the cable had been proposed for 
the sake of improved measuring accu- 
racy mainly of routine engine parame- 
ters, or because the telemetering sys- 
tem was not fully trusted. This is not 
so. The original proponents had trou- 
ble analysis in mind exclusively. 

Once a cable is connected, of course, 
we may as well avail ourselves of the 
potential accuracy. If a few selected 
parameters were recorded on suitable 
recorders, such as many of the graph- 
ies, a degree of accuracy similar to 
that obtained in static firings would be 
produced. If the length of cable is 
sufficient to record a few seconds of 
stabilized operation, these recordings 
would serve as an ideal calibration for 
the telemetered parameters of lesser 
accuracy, following disconnect. 

As a further exploitation of this sys- 
tem, it has been proposed that the pick- 
ups for a few strategic parameters be 
mounted at the time of first engine 
buildup, and that they remain with the 
engine through the various ground op- 
erations and on through flight. This 
should greatly contribute to an im- 
proved correlation of ground-test and 
flighttest data. For this application, 
it is proposed that a uniform calibra- 
tion procedure be established and rig- 
idly adhered to at all stations. If this 
is possible, the very same persons 
should perform the calibration and 
servicing actions at these stations. It 
has been found in studies at my com- 
pany, that who does calibration and 
how, may very well add or take away 
a substantial amount of precision and 
accuracy. 


Advantages of Drag-Cable 
Instrumentation 


The principal features and advan- 
tages of the drag cable are: 


l. It permits the use of medium-high 
frequency-response recorders during 
the most important period. A flat 
response of 1000 cps is entirely 
feasible and provides a high degree 
of resolution, and accuracy of time 
correlation. It is impossible to ob- 
tain this from a telemeter system. 
The Redstone missile uses Wiancko 
Pickups in combination with a CEC 
oscillograph. The response of this 
system is around 1000 cps, but 
could be further improved 


rw 


- It is simple ana inexpensive. With 
— an existing oscillograph 
ae eek The initial installation 
yo a cable itself is estimated 
ae 0 — many commercial 

are used. Replacement cost 
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1. Missile on its 
launching pad 


ready for firing. missile transmit- data is by tele- 
ted via telemeter metering. 
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3. Missile “on its 
own” — all flight 








per launching is $115 — plus cost 
of pickups. The commercial cable 
has a steel wire built in. It is 
folded crisscross and stored in a 
container near the launch table, 
and can follow the missile for ap- 
proximately 20 feet. A commercial 
connector is used, with the cou- 
pling ring removed and secured by 
music wire. 


The drag cable relieves the teleme- 
ter system of precious continuously- 
recording channels. The Redstone 
cable carried four parameters most 
of the time. Another, still larger 
missile, transmits nine parameters. 
Two more were recently added, 
based on experience gained. 


The cable instrumentation permits 
improved correlation between static 
firings and launch, particularly if 
this potential is fully exploited by 
using the same pickups for static 
firing and for drag cable during 
launch. In the case of the Red- 
stone, it is estimated that correla- 
tion discrepancies were reduced 
from 5% to 2%. 


Because of its simplicity, cable in- 
strumentation can survive certain 
malfunctions longer than might the 
telemeter system, and thus serve as 


an emergency substitute for the lat- 
is con- 


ter during the period it 


nected. 


Impaired reception of the telemeter 
flight sec- 


signals during the first 
onds would be less detrimental with 


drag-cable information available, al- 
though this trouble seems to be 
largely overcome. 


7. Since shielding wires can be used, 
interference and crosstalk are prac- 
tically non-eristent. 


8. Drag cables furnish us with infor- 
mation about marginal conditions 
which may not cause trouble until 
after many flights, the visual ob- 
servation of which appeared com- 
pletely normal. 


Blind Curves Ahead 


In missile testing, there exists a dif- 
ficult psychological situation. For 
years, all parties concerned have been 
working hard to make successful the 
very first flight. There have indeed 
been cases where this feat was accom- 
plished, at least to some degree. Here 
lies a great danger, in that the rough- 
ness of the road ahead may seriously 
be underestimated. The requirements 
for overall missile reliability are high. 
This means that the reliability of the 
subsystems, such as the engine, must 
be even higher. This often @€oes not 
leave much room for malfunctions of 
these subsystems, so preventive correc- 
tion of malfunctions that could result 
from marginal observed conditions be- 
comes paramount. 

We must be aware that numerous 
blind curves lie ahead: incorporation 
of changes; changeover from virtuoso 
lab assemblies to production line as- 
semblies; and transfer of this delicate 
equipment from specialized technicians 


to military personnel. 




















A major factor in satisfactory operation and long life of contr 
valves is proper maintenance. But to do a good job of period = 
valve inspection and routine service, the maintenance man mug 
fully understand their construction and Operation. Thy 
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article gives such basic information in easily-understood for 


Control Valve Maintenance 






































by the Application Engineering WE WROTE THIS ARTICLE to present the basic § the adj 
and Service Departments struction, operation and service information on pneuma the UPP 
: ‘ cally-actuated control valves. The article is divided inp removes 
Mason-Neilan Division, Worthington Corporation three parts: I. diaphragm actuators; II. valve body sub — 
. assemblies; III. control valve adjustments. case, at 
Norwood, Massachusetts the new 
To se 
PART |. DIAPHRAGM ACTUATORS = air ¢ 
Air-to-Push-Down Diaphragm Actuator tion on 
” to com] 
em The air-to-push-down diaphragm actuator (Figure 1) is: by feeli 
a a  ———“. simple mechanical device. It is a completely separate ut Sie 
ailing ; : : independent of the valve body. When air pressure is applie just bes 
'y Cc ae ' . \\ to the top of the diaphragm, the actuator stem is pushet pressur: 
I Qu, down. This motion or force is opposed by the compressii If it’s 
WH)\ Vasey of the spring. placeme 
be used 
\ ( How Valve Springs are Selected demote 
/ The spring is selected so that the actuator stem will slat posed b 
to stroke when the air pressure reaches a predetermine circle di 
initial value, and will complete its rated stroke with a sf bolt-circ 
cified total air pressure on the diaphragm. The nomi 
range of a spring-diaphragm actuator is the air pressit 
range in pounds per square inch (psi) for rated stroke wt Air-to-P: 
der no load. One ISA Standard is 3 to 15 psi. Anothet 
range now widely accepted is 6 to 30 psi. For a3 tobe The a 
nominal range, the rate of the spring is selected so that th — 
stem will start to stroke when the air pressure reaches ’ a 
psi and completes its rated stroke when the pressure reache — 
15 psi, plus or minus 5%. From the standpoint of maiale os es 4 
| nance and satisfactory operation, the exact operating # a 
pressure range is not important as long as the rated Dia . 
stroke can be obtained without exceeding the maxim lieve 
available loading pressure. 

The criterion of good actuator performance is respons! —— 
very small changes in air pressure. Alignment of — ake 
parts is required for proper response and therefore, it Suchen 
necessary to guide the actuator stem. In this — using - 
(Figure 1), the conformation of the diaphragm to the The dia 
phragm plate serves as a flexible upper guide for the sti packing 
a self-lubricated bronze lower bearing, located in the A gaal 
justing screw, serves as a lower guide. . yoke an 

Diaphragm Replacement. The only part normally vent ope 
quiring replacement is the diaphragm itself. To tori jected o1 


Figure 1. Ajir-to-push-down diaphragm actuator. the diaphragm, relieve all spring compression by 
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the adjusting screw counterclockwise. This will prevent 
the upper case from popping up when the cap screws are 
removed — especially important on actuators with a high 
initial spring-compression. Remove the upper diaphragm 
case, actuator stem nut, washer and diaphragm. Install 
the new diaphragm and reassemble. 

To set the correct initial spring-compression: Connect 
an air supply with a gage and regulator to the air connec- 
tion on the actuator. Turn the adjusting screw clockwise 
to compress the spring slightly. Apply air pressure and 
by feeling the stem, note at what pressure the stem begins 
tomove. Readjust the spring compression until the stem 
just begins to move at the minimum pressure of the air- 
pressure range stamped on the serial plate. 

If it’s necessary to make an emergency diaphragm re- 
placement, flat-sheet stock diaphragm material can usually 
be used for actuators up to approximately 18” outside case 
diameter. To allow sufficient stroke without restriction, im- 
posed by stretching the diaphragm, the diaphragm _ bolt- 
circle diameter should be about 10% greater than the case 
bolt-circle diameter. 


Air-to-Push-Up Diaphragm Actuator 


‘The air-to-push-up actuator (Figure 2) differs from the 
alrto-push down unit (Figure 1) in that the spring, dia- 
phragm, and diaphragm plate are inverted so that when air 
Pressure is applied to the diaphragm, the actuator stem 
moves upward. This actuator is used where design does 
hot permit inverting the valve body and plug. Example: 
angle valves and other top-guided, non-invertible designs. 
, Diaphragm Replacement. To replace the diaphragm, re- 
pa all spring compression by turning the adjusting screw 
counterclockwise. Remove the upper diaphragm case as- 
mama spring barrel, spring, and spring button) 
diaphra — hut and diaphragm plate. Install the new 
wine and reassemble. Readjust the spring setting 
The dia noe procedure as for the air-to-push-down unit. 
iii serves as a flexible upper guide and the 
rn xX assembly as the lower guide. 

som gg the junction of the lower diaphragm case and 
Tent 0 € packing box around the actuator stem pre- 
Perating air leakage. Since this packing box is sub- 

*d only to low air pressure, the maintenance problem is 
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not severe. The packing-box gland should be set up light- 
ly. If repacking is required, the actuator must be removed 
from the body subassembly in order to insert the preformed 
ring packing. The replacement ring should be covered with 
a thin coat of light cup grease before assembly to make 
possible a seal with minimum bearing pressure. 


PART Ii. VALVE BODIES AND SUBASSEMBLIES 


Five valve-body types in common use are shown in Fig- 
ures 3 through 7. They are shown as simplified sectional 
drawings for clarity. 

Doubie-Seated, Guided Valves. Figure 3 is a typical top- 
and-bottom guided, double V-Port valve. This cast globe 
body is the most widely used for general service applica- 
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Figure 5. 
Top-guided, 
heavy-duty, 
screwed-bonnet 
valve. 















































tions and is available in sizes up through 16”, with ratings 
through 600 psi ASA; and in certain sizes in ratings 
through 1500 psi ASA. This type of valve can be furnished 
with other plug types such as solid turned parabolic, linear, 
and quick-opening, as well as the V-Port shown. It is also 
available in single-seated designs. 


Single-Seated Valves. The valve shown in Figure 4 in- 
cludes a variety of small single-seated globe and angle 
bodies for general service in sizes 1” and smaller. It is a 
natural extension of the Figure 3 valve into the sizes where 
top and bottom guiding is no longer practical. It is avail- 
able in ASA ratings through 600 psi. The trim is available 
in an interchangeable set of five nominal sizes of 4%”, \4”, 
%”, %”, and %”. 


Screwed-Bonnet Valves. Figure 5 shows a heavy-duty 
screwed-bonnet valve made in both globe and angle styles 
through the 2” size, with a 1” maximum orifice. The globe 
body is rated at 3000 psi at 450°F, and the angle body at 
6000 psi at 450°F. The valve plug has a heavy single top 
guide and simple turned construction. The seat ring is a 
threaded venturi type with a heavy hex head designed to 
take a standard socket wrench so that it can be screwed 
down tight against a copper or other metallic gasket. 


Split-Body Angle-Valve. Figure 6 is a split angle body 
with an integral bonnet in which the seat ring is clamped 
between the two body pieces. A ground metal-to-metal 
joint is used in place of gaskets. The seat ring is reversible 
so that if the original seating surface is damaged, the ring 
can be inverted to provide a new seating surface. This 
valve is produced in sizes up through 8” in ratings through 
600 psi ASA. This split-body design is also commonly avail- 
able in a straight-through flow pattern. 


Angle Valve. The angle body (Figure 7) is made for 
heavy-duty service in sizes through 6”. These bodies were 
designed principally for use involving severe operating con- 
ditions where high pressures and temperatures or erosive 
conditions are encountered. Where service conditions ne- 
cessitate either continuous or intermittent flushing of the 
body, as in some oil refinery applications, a connection is 
provided directly under the bonnet flange. The flushing 
medium passes through ports around the plug bushing to 
help prevent the formation of coke or the accumulation of 
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Figure 6. 
Top-guided 
split-body 
angle 
valve. 























abrasive particles between the bushing and the plug. Th 
seat ring is a venturi type and is held in place by a flare 
screwed retainer. 


Bonnet and Blindhead 


The top-and-bottom guided invertible body style (Figur 
3) has a removable bonnet and blindhead which are pilotel 
in body recesses to very close clearances to assure positive 
valve-plug alignment. You must be careful in removing 
these parts to be sure the pilot sections, plug guides ani 
gasket surfaces are not damaged. 

When reassembling the bonnet and blindhead, you shouli 
install new gaskets lightly coated with a good sealing com 
pound. In an emergency, if you’ve been careful on diss 
sembly, you can reclaim the original gaskets. Or you cal 
cut a gasket from high-grade sheet-stock such as Crate 
No. 888 and Garlock No. 7022. 

When making up the bonnet and blindhead connections, 
be especially careful that the nuts are tightened in @@ 
metrically opposite pairs. The valve plug assembly ya 
should check periodically by moving it through its entir 
stroke to make sure that it is running free. Sw 
trouble-free operation of top-and-bottom guided valves de 
pends on good alignment throughout the whole assembly. 

Although the valve body styles shown in Figures 4 a 
7 have no blindhead, remove and assembly the bonnet & 
actly as described for the top-and-bottom guided invertible 
style. 

Air fin bonnets are provided to reduce packing-box & 
perature where fluids hotter than 400°F are valved. 
effective cooling rate of the fins allows the use of standari 
packing material with service temperatures up to 800°F. 

Plain extension bonnets are used for low temperattt 
service, usually below 32°F. The extension permits the u* 
of standard packing material because the packing bor # 
moved upward from the valve body to a higher am 
temperature condition. This also allows for the use 0 
ditional insulation when required. 


Seat. Rings 


Most standard control valves are furnished with rene¥ 
able seat rings made of 18-8 stainless steel, either 
type 304 or 316. The seat rings are precision 
and piloted at maximum ring diameter into a recess i 
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y to insure true alignment and accurate centering. 
ly-heavy ring shoulder is provided to minimize 
when the ring is set up tight in the body. The 
face on the ring and in the body bridgewall are 
and given a special smooth finish to insure a 
tight joint. Set up threaded seat-rings using special fix- 
tures and a lubricant such as John Crane insoluble plastic 


lead No. 2, used sparingly. 


valve bod 
A relative 
distortion 
seating sur’ 
kept narrow 


How to Make a Seat-Ring Wrench 

Since threaded seat-rings are set up very tightly when 
initially installed and are sometimes in service for years 
pefore replacement, it is often very difficult to remove them. 
One of the chief problems in removing the rings is a wrench 
which will not jump the lugs when heavy pressure is ap- 
plied. A suggested design for such a wrench, based on the 
y size, is shown in Figure 8. In this design, the wrench 
itself is prevented from rising by the tie rod running 
through the body. The application of heat may assist in 
the removal of some stubborn rings. Once you have re- 
moved the seat ring, inspect and carefully clean the seat- 
ing surface and threads in the body before you insert the 
new ring. We recommend that you use a light application 
of a sealing compound when the rings are installed. Use 
it sparingly, principally as a lubricant, when making up 


the threads. 


How to Grind Seats Tight 

With control valves using metal-to-metal seats, there is 
seldom a requirement for dead-tight shut off. In double- 
seated valves — the majority of all control valves — dead- 
tight shutoff is virtually impossible at all operating condi- 
tions. Of the many possible types of seat design which 
could be used, the beveled seat with the same angle for 
both plug and seat ring is the type most commonly used. 

The seating surfaces of the plug and rings as machined 
are seldom smooth enough to make a tight seal. In double- 
seated valve designs, the distance between the seats on the 
plug and seat rings may vary slightly. On order to correct 
these two conditions, a hand operation usually called “lap- 
ping in” is necessary. The contact seating surfaces are 
kept narrow within the limits of good machining practice 
to give a combination which is easy to lap in. 


How to Make a Grinding Tool 

A T-handle and a good grade of fine grinding compound 
such as Clover Compound No. 2A are required for the lap- 
ping operation. You can make a T-handle simply by se- 
lecting a rod of a size that can be threaded to fit the plug 
and long enough to clear the body. A cross piece can be 
fitted to this rod by welding, or by inserting a smaller rod 
through the upper part of the stem. Use the bonnet or 
blindhead to guide the plug while lapping. 
_ Lapping is started by daubing the compound on the seat 
in several spots equally spaced around the periphery of the 
seat ring. Put the compound on both seats at once when 
fitting a double-seated plug. Be careful not to get com- 
pound on the skirt of a V-Port or on the side of a turned 
‘ype plug. Compound at this point will wear the lateral 
surfaces. Insert the plug in the seat ring carefully until 
it is seated, then rotate by short oscillating strokes. After 
8 or 10 strokes, lift the plug slightly from the seat and re- 
peat. This intermittent lifting is important to keep the 
compound evenly distributed. 
ae valves where the weight of the plug is sub- 
a i is advisable to mix a small quantity of lubri- 
om i as graphite, with the grinding compound. This 
oak - own the cutting rate and prevent tearing of the 
en op ia very large valves, it is helpful to support the plug 
pte ist to prevent the entire weight from resting on the 
an Too Much. _ The amount of lapping to be done 
seating ov the material of construction, condition of the 
ued lap ~~ ~ and accuracy of machining. When contin- 
penton mpd oes not seem to give any visible indication of 
lapping — pnt is little point in continuing. Too much 
the plug 2m y results in a rough seat or small ridges on 
ditional hg pee become more pronounced with ad- 
or both parte. ® and can be corrected only by refacing one 
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Figure 7. 
Top-guided 
streamlined, 
heavy-duty 
angle 

valve. 
























































Valve Packing 


Packing-box maintenance is one of the principal chores of 
routine control valve service. The packing box must be 
tight, yet have low friction. Improper care, lubricant or 
packing material can result in leakage or excessive friction. 
In control valves, the packing box is relatively deep and a 
lubricator and a lubricant ring are normally provided. Fig- 
ure 9 shows a typical packing-box section. 

A typical packing material is Teflon asbestos. This is a 
split ring packing for ratings up to 6000 psi and 400°F. 
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Figure 8. A seat-ring wrench you can make yourself. 
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Figure 9. Packing box and lubricator. 








= 





Other packing materials, either solid or split-ring types are 
available, including solid Teflon. 

For valves operating at high temperatures (generally 
above 400°F) an air-fin bonnet is provided to reduce the 
temperature in the packing-box section, to improve service 
life. For extremely low temperatures, extension bonnets 
are used to protect the packing box. 


Valve Lubricants 


The majority of packing boxes are designed for use with 
a lubricator. On cast iron assemblies, the lubricator alone 
is furnished. It is designed with a ball check as a safety 
measure to prevent back flow of process fluid while the lu- 
bricator is being filled. On steel valves, a steel isolating 
valve is provided between the lubricator and the bonnet 
to give positive protection on higher operating pressures 
and temperatures. 

Keep the lubricator filled with the specified lubricant and 
turned in firmly but not tightly. The lubricant is intended 
as an aid to the packing, not as a packing itself. Under 
normal service conditions, it should not be necessary to lu- 
bricate the valve more than once every two weeks or so. 
At that time, one or two turns of the lubricator nut should 
be sufficient. 

There are several standard lubricants available to meet 
the wide range of operating conditions under which the 
valve may be used. The lubricants are generally divided 
into: 1. those suitable for petroleum and allied chemicals, 
and 2. those suitable for water solutions. 

Tightness of the packing is maintained by combination 
of lubrication and proper compression. Little by little it 
will be necessary to take up on the packing gland until 
finally all of the available compression is used up. It will 
then be necessary to repack. 

On many ordinary services at moderate pressures and 
temperatures, packing life is exceptionally long and is com- 
pletely satisfactory without lubrication. In such cases, the 
valve can be furnished without the lubricator and lubricat- 
ing ring. Then, when it is finally necessary to repack, it 
may be justifiable merely to back off the packing gland and 
insert one or two rings of split packing on top of the old 
packing. 

When it is necessary to repack, the valve must be disas- 
sembled and the stem locknuts and indicator disk removed. 
Turn the plug stem out through the packing box and re- 
move the packing-box flange and gland. Remove the old 
packing and the lubricant ring by working from the under- 
side of the bonnet. Insert new packing — first, approxi- 
mately 4%” of packing, then the lubricant ring, and then 


2 


more packing rings to fill the packing box. 


Travel Indicator Plate 


An indicating disk and plate clearly show the plug posi- 
tion between full open and full closed. The plate is grad- 
uated in 4” increments or percent of total travel and is re- 
versible when the valve action is changed. The rated travel 
of the valve is also marked on the indicator plate 
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PART Ill. CONTROL VALVE ADJUSTMENTS 


Valve Reassembly 


To assemble the valve body and actuator after servig 
proceed as follows: 1. Place the actuator on the body sy} 
assembly and secure with the clamping nut. 2. Place th 
packing-box flange over the plug stem and follow with th 
first lock-nut, the indicator plate, and second lock-nut, } 
Then proceed with seating of the valve plug to the vale 
seat rings. 

For normally-open valves using the air-to-push down a 
tuator, turn the plug stem into the actuator stem as fara 
it will go using the stem locknuts as a means for turnin 
the stem. Lock the plug stem to the actuator stem with th 
locknuts and reset the indicator plate so that the indicator 
disk indicates maximum rated opening. Apply sufficient 
air pressure to the actuator to move the plug stem dow 
until the indicator disk indicates SHUT. Turn the plu 
stem out of the actuator stem until the plug is seated. Re 
lieve the diaphragm pressure and turn the plug stem about 
1% turn out of the actuator stem. Lock the plug stem t 
the actuator stem with the lock-nuts. 

For normally closed valves using the air-to-push-down #& 
tuator, assembly is accomplished by turning the plug stem 
into the actuator stem until the plug is seated. Apply sit 
ficient air pressure to the diaphragm to move the plug df 
the seat. Turn the plug stem \% turn into the actuator 
stem. Relieve the diaphragm air pressure. Lock the pli 
stem to the actuator stem and reset the indicator plate # 
that the indicator disk shows the valve to be closed. 

Normally closed valves with an air-to-push-up actual 
are assembled by turning the plug stem out of the actual 
stem until the plug is seated. Reset the indicator plate® 
that the indicator disk indicates SHUT. Apply suffice 
air pressure to the actuator to lift plug off the seat. Tun 
the plug stem % turn out of the actuator stem. Reliet 
the diaphragm pressure and lock the plug stem to the# 
tuator stem with the locknuts. 


Serial Plate 


The serial plate attached to the yoke on all diaphrag 
actuator control valves contains valuable informatioan® 
the general construction of the valve, as: 1. Nominal # 
pressure range: 2. Valve action; 3. Actuator air 
pressure; 4. Catalog number; 5. Body and trim § 
Body and trim material; 7. Pressure and temperature 
ing; 8. Serial number; 9. Parts list catalog page 
(Most valve maker’s parts lists apply to standard 
only. Non-standard valves will be marked special); 
Type and orientation of trim. 

Even though many valves are changed in the field 
verse the action or change trim size, etc., which wo 
some of the information on the serial plate, it is very 
protecting both during and after installation. Where 
ment is to be painted after installation, coat the serial pla? 
with grease prior to painting to protect it. 
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DATION FEEDBACK 


A monthly report on Foundation 
for Instrumentation . Education 
and Research activities by its 
Executive Director, Lloyd Slater. 


THE TECHNICAL INSTITUTE — FIER Investigates 


a Powerful New Source for Instrumentation Technicians 


Since its recent inception, the Foundation for Instrumen- 
tation Education and Research has recognized one all-im- 
portant fact: that the properly trained instrument techni- 
cian is perhaps the most sorely needed—and potentially 
most useful—man in industry and the military today. 

Instrumentation technicians are not merely required to 
keep the nation’s Measurement and control systems run- 
ning. They are needed to gather the data of test and per- 
formance, to analyze and troubleshoot, to duplicate and 
build on past experience. In short—to do many jobs now 
handled by the engineer, and thus release him for more 
creative work. 

Our greatest hope for instrumentation technicians of this 
calibre is an important, growing area in American Educa- 
tion: the two-year post-high school technical institute. Rec- 
ognizing the potential of this educational source, FIER has 
at least three projects related to it under active considera- 
tion— 

@ a study to determine an optimum technical institute curriculum 
in instrumentation and automatic control 

@ a study to determine, and perhaps help create, the proper text 
material for this optimum curriculum 


@ a program to award scholarships and other support to insti- 
tutes with instrumentation programs 


What’s a Technical Institute? 


According to the American Society for Engineering Edu- 
cation, a technical institute type of education involves from 
one to three years full-time study of engineering field sub- 
jects beyond the high school level. Such curriculum em- 
phasizes the understanding of basic principles of mathe- 
matics and science, rather than the acquisition of manual 
skills. In other words, the instruction is similar in nature 
to, but briefer and more completely technical in content 
than professional engineering curricula. 

A recent survey by the Rochester Institute of Technology 
listed 69 Institutes in the USA teaching at this level. Most 
of these schools are located in the large industrial cities. A 
good number, however, are scattered in smaller towns. 
These schools graduate about 8,000 technicians per year. 


Which Serve Our Field? 


aed few of the existing technical institutes apparently 
‘idee well-developed programs for training instrumentation 
niclans. In 1954 an ISA educational committee survey 


disclosed nine schools teaching courses in various aspects 
of instrument and control technology. Prominent among 
these were the Erie County Technical Institute in Buffalo 
and the Extension Department of the University of Dela- 
ware (both with active participation by local ISA groups). 

In the past few years, several more of the institutes have 
launched programs which at least partially prepare techni- 
cians for jobs involving measurement and control systems, 
and one or two schools are known to actually specialize in 
But a more complete picture of the programs of- 
a job that 


this area. 
fered will only be available by detailed survey 
FIER proposes to do in the next several weeks. 


Active Programs in N. Y. State 


Perhaps the most well-developed programs for training 
instrumentation technicians are found in the various tech- 
nical institutes which are part of the New York State-sup- 
ported educational system. Late in June the author visited 
three of these schools, and also collected material from the 
two others with known programs. 

The State Institute at Morrisville has a complete division 
devoted to instrument technology. In addition to the basics 
(math, physics, drawing) its students take over 40 credit 
hours in instruments, control theory, and instrument elec- 
tricity. About 25-30 graduate from this division each year. 

The Mohawk Valley Technical Institute in Utica, and the 
Hudson Valley Technical Institute in Troy, both offer in- 
strumentation courses as part of their Mechanical and/or 
Electrical Technology curricula. Both also have good in- 
strument labs as part of their facilities and have plans to 
enlarge their programs in this field. While several hun- 
dred students study instrumentation in these schools, only 
a small group actually go into this field after graduation. 

Other New York State schools offering instrumentation 
courses are the Erie County Technical Institute in Buffalo 
and the Agricultural and Technical Institute in Farming- 
dale, Long Island. 

Several other Institutes with active programs could also 
be mentioned at this point (e.g. the Ward School of Elec- 
tronics in Hartford, Conn.) but a more complete report will 
appear in the forthcoming FIER survey. Meanwhile, if 
any reader of this column knows of such programs else- 
where, please send the Foundation a “lead” on them. 


SOME OF THE OTHER SOURCES FOR TECHNICIANS: 





Ad) 


danufacturer schools: customer stu- 
Preble earn to work-out circuitry 
ms at the Electro-Data school. 
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User schools: Carbide and Carbon’s 
Seadrift, Texas, school involves 3'/2 
hours of class on company time per 
week. 





ISA schools: the annual ISA main- 
tenance clinics do much to sharpen 
up the instrumentation technicians 
hardware ‘“‘know-how”. 


























> ADVANCE PROGRAM INFORMATION 


12th ANNUAL ISA INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 
CLEVELAND PUBLIC AUDITORIUM, SEPT. 7- 13 


You will see the world’s largest exhibit of instruments and control equipment. Na 
tion’s top authorities in the field of instrumentation and control will share their expe- 
riences and knowledge in the week long Technical Sessions. Seven technical clinics, 
workshops and symposia provide theory and practice in major areas of instrumentation 
and automatic control. Plant tours, events for ladies, social activities and society 
meetings round out the most complete program of 1957 for anyone working in the 
world’s most rapidly expanding technology — instrumentation and automation, 


TECHNICAL SESSIONS: INSTRUMENTATION FOR SYSTEMS CONTROL 


MONDAY, SEPTEMBER 9TH — 10:00 A.M. 
Welcome—ISA President-Elect 
Robert J. Jeffries, Daystrom, Inc. 
Introduction—ISA Technical Department Vice-Pres. 
John Johnston, Jr., du Pont 
Orientation and Background of System Engineering 
Dr. Simon Ramo, Ramo-Wooldridge Corp. 


MONDAY, SEPTEMBER 9TH — AFTERNOON 


No Technical Sessions 


TUESDAY, SEPTEMBER 10TH — 10:00 A.M. 
Keynote Presentation, Research and Development 
Dr. Gordon S. Brown, MIT 
Research Areas of Control Systems Engineering 
Dr. John A. Hrones, MIT 
Transducer Accuracy and Reliability 
M. E. Stickney, Beckman Instruments 





New Computational Developments 
Dr. Edwin L. Harder, Westinghouse Electric Corp. 


TUESDAY, SEPTEMBER 10TH — 2:00 P.M. 
New Developments in Analysis Instrumentation 
Dr. Van Zandt Williams, Perkin-Elmer Corp. 
New Measuring Devices 
Dr. Forest K. Harris, National Bureau of Standards 
Status of Solid State Devices 
Dr. Donald Gimpel, Panellit, Inc. 


WEDNESDAY, SEPTEMBER 11TH — 11:00 A.M. 


Keynote Presentation—Performance and Application 
Dr. Cuthbert C. Hurd, Vice-Pres., IBM 








EXHIBIT HOURS 


2 P.M. — 10 P.M. 
10 A.M. — 6 P.M. 
10 A.M. — 6 P.M. 


Monday Sept. 9 
Tuesday Sept. 10 
Wednesday Sept. 11 
Thursday Sept. 12 Noon — 10 P.M. 
Friday Sept. 13 10 A.M. — 4 P.M. 


CLEVELAND PUBLIC AUDITORIUM 
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Systems Approach to Process Control Design 

Charles D. Close, CDC Control Services, Ine. 
Use of Analog Simulation 

R. L. Moore, Case Institute of Technology 
Performance of Process Control Systems 

W. A. Crawford, Design Div., du Pont 


WEDNESDAY, SEPTEMBER 11TH — 2:00 PM. 


Analysis Instrumentation 

Dr. B. W. Thomas, Texas Butadiene & Chemical Com. 
Evaluation of Data Logging Components 

Kermit Fischer, Fischer & Porter Co. 
Computers in the Control Loop 

Dr. E. M. Grabbe, Ramo-Wooldridge Corp. 


THURSDAY, SEPTEMBER 12TH — 10:00 AM 


Keynote Presentation—Economics and Justification 
speaker to be Announced 
Increased Yields, Labor and Error Reduction 
Raymond E. Olson, Taylor Instrument Co. 
Cost, Performance and Economic Justification 
A. C. Brodie, Feedback Control, Inc. 
Maintenance Costs of Data Systems 
Neil M. Blair, Panellit Service Corp. 


THURSDAY, SEPTEMBER 12TH — 2:00 P.M. 
Instrumentation Analysis Pays Off 
H. F. Moore, Esso Research and Engineering (0. 


Economics of Data Handling 
James McDonald, Tidewater Oil Co. 


Evaluation of Risks 
O. Glenn Saxon, Prof. of Economics, Yale Univ. 


FRIDAY, SEPTEMBER 13TH — 10:00 AM. 
Keynote Presentation—Over the Publishers’ Shoulder 
Dr. Gerard Piel, Publisher, Scientific American 
Untouched Areas of Instrumentation : 
William E. Vannah, Editor, Control Engineering 


Recent Events in Automation 
Richard Rimbach, Pub., Instruments & Automation 


Changing Technologies of Instrumentation 
Chas. W. Covey, Editor, ISA Journal 
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EXHIBIT 


1956 Exhibit in New York was among the largest 
xhibits in the world. The 1957 Cleveland Show 
be even larger. The nations leading manu- 


The ISA 
industrial e 
ed to , 
ean ll types of instruments, control equipment, 


of a 
i accessories and related services will have their 


nts, i 
ea on display in Cleveland. The instrument in- 
dustry and the using market recognize the Annual ISA 


st trade show in the instrument and con- 
trol field. If your job is any way connected with measure- 
ment, telemetering, transmission, data handling, logging, 
scanning, control, computers, testing—then you owe it to 
your company and yourself to visit the Cleveland ISA 
Exhibit. 

Special exhibits will be displayed by the American Asso- 
ciation for Advancement of Science, DECHEMA, Depart- 
ment of Army, Department of Navy, Case Institute of Tech- 
nology and National Bureau of Standards. Winners in the 
ISA Contest “New Ideas in Instrumentation” will be our 


display. 


Show to be the be 


Ladies Program 

Monday, September 9th at 2:00 P.M., the ladies will see 
UNIVAC in action at Chesapeake and Ohio R.R. headquar- 
ters. At 1:00 P.M. on Tuesday ladies will be guests at GE 
Home Institute Center. On Wednesday at 12:30 P.M., the 
ladies will have a luncheon and fashion show at the Higbee 
Co. On Thursday at 1:00 P.M. a sight seeing tour and 
plant visit has been arranged. 


Plant Tours 

On Monday, September 9th, the new Bailey Meter Co. 
plant will be toured. On Tuesday the world’s largest foun- 
dary and engine plant (highly automated) of Ford Motors 
will be visited. On Wednesday visitors will see the world’s 
widest strip mill in operation at Republic Steel. On Thurs- 
day the tour will conclude with a visit to Cleveland Illum- 
inating Company’s modern high-pressure generating sta- 
tion. 


Executive’s Day 

On Thursday, September 12th, ISA will be host to 
aspecially invited group of executives from industrial firms 
for a special tour of the Exhibit, luncheon and a special 
program to acquaint them with the scope and activities of 
the instrument and automatic control industry. James T. 
O'Connell, Under Secretary of Labor will be guest speaker 
at the 12:30 luncheon. 


Society Meetings 

A joint Members and Council meeting will be held Tues- 
day, September 10th at 9:00 A.M. in the Hotel Statler. 
Following at 10:00 A.M., the District Council meetings will 
be held at the Statler. This year’s Council meeting will 
begin with a luncheon at 12:30 P.M. on Tuesday at the 
Statler. The Section Officers’ Luncheon will be at 12:30 
P.M., Wednesday, September 11th at the Hotel Cleveland. 
The Executive Board will meet on Friday, September 13th 
at 9:00 A.M. at the Statler. Committee meetings schedule 
will be announced in the September ISA Journal and posted 
during the show week. 


Banquet with Entertainment 

With the program at last year’s banquet still fresh in 
ae you can be sure there will be a minimum of speeches 
rk gy seam of good times and entertainment at the 
0m nnual Banquet. Date is Wednesday evening, 
Piember 11th and place is Statler Hotel. Use Advance 


Registration Form on page 349 and put your ticket order in 
the mail today. 


’ . 
— Invited to the President's Reception 
i ss eee exhibitors and their wives are cordially invited 
Vollbtecht ISA at the Reception given for ISA President 
tan, be and other ISA officers. Cleveland Hotel, Sun- 
September 8th at 4 P.M. with dress informal. 
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ISA Employment Service Available 
at the Cleveland Show 


The ISA Employment Register again will be op- 
erated as a service for members at the Cleveland 
Conference and Exhibit during the week of Septem- 
ber 9-13. Those members who are sincerely interested 
in a change of employment are urged to forward, or 
bring to the Show at least three (3) typed copies of 
their experience resume. A recommended resume 
format is printed below to guide the applicant. Note 
that the personal data is on a separate page. 

Forward the resumes in advance to the Employ- 
ment Register, ISA National Office, 313 6th Avenue, 
Pittsburgh 22, Pa., or to the Employment Committee 
Chairman, address below. On the last page of the 
resume be sure to indicate when and where you 
might be contacted while in Cleveland. Even if you 
cannot attend the Show, send your resume in so that 
prospective employers may contact you by mail or 
phone. 

A Register number will be assigned to each resume. 
When an employer expresses interest in a resume, 
that applicant’s Register number will be posted for 
the applicant’s notice on a bulletin board at the Em- 
ployment Service Office in the Cleveland Auditorium. 
If the resumes are received sufficiently in advance, 
the applicant will be notified by mail of his Register 
number. If not, he can get the information by visit- 
ing the Employment Service Office in the Cleveland 
Auditorium. 

A. J. Waldron, Chairman, Employment Committee 
Catalytic Construction Co. 
1528 Walnut Street, Philadelphia, Pa. 


(Submit your resume in the following form) 


RECOMMENDED RESUME FOR APPLICANTS 
Use as many pages as needed for information belou 


ISA REGISTRATION NO. — 


AGE: 

CITIZEN- Indicate country, and whether naturalized or 
SHIP: by birth. List military and AEC clearances. 
MARITAL Single, married, divorced, ete. List number of 


STATUS: 
VITAL STA- 
TISTICS: Height, weight. List any physical defects. 
MILITARY State draft classification. If veteran, show 


dependents. 


STATUS: pertinent military experience: e.g. Radarman, 
2nd class, USS Erehwon, 6/44 to 9/46. 
EDUCA- List colleges, degrees, dates of completion. Also 


TION: show extra courses such as correspondence, 
ISA, Extension, vocational, etc. State subject 
of theses for advanced degrees. 


EMPLOY- List present position first, then in succeeding 

MENT: order, previous jobs. Indicate dates, company 
name, job title and brief description of duties: 
e.g. 10/15/51 to present Universal Chemical 
Co., Galabash, Iowa. Senior Inst. Eng., re- 
porting to Chief Eng. Responsible for ap- 
plication and general engineering for meters 
and controls for large continuous  petro- 
chemical plant. Supervise three engineers, 
five draftsmen,and maintenance crew of six. 

HONORS, Indicate articles published, patents, scholar- 
ships, awards. 

PUBLICA- 

TIONS: List membership. Show any official office or 


TECHNICAL position, such as Chairman, Secretary; etc. 


SOCIETIES 
Optional. If desired, indicate monthly or year- 


REMUNERA- ly salary, or any other arrangement wanted. 
TION Base it on 40 hours week. 


Optiona!. If unwilling or unable to relocate, 
so state. Note any desires about traveling on 
the new job. Specify desired locations. 


LOCATION: 


(Use separate sheet for this information) 
BBA Benietrotian Deiinnssneeen io 
DATE: 
NAME: 
ADDRESS : 
TELEPHONE NO.: 
DATE AVAILABLE: . 
I hereby agree to abide by the rules and procedures of the ISA 
Employment Committee. Also I will advise the ISA of any posi- 
tion I may obtain through its services, and or any other bene- 
fits that may result from my use of this service. 


ISA SECTION 
SIGNED 
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> CLINICS, WORKSHOPS and SYMPOSIA 


CONTROL SYSTEMS ENGINEERING WORKSHOP 


(Hotel Cleveland) 
Saturday, September 7th, 10:00 AM 
Introduction by workshop Chairman 

Chalmer E. Jones, Daystrom Systems Division 
Keynote presentation 

William E. Vannah, Editor, Control Engineering 
Three Workshop Session presentations 

e Computers in Control Systems 

¢ Systems Components 

¢ Industrial and Military Systems 

Objective is to exchange information on control systems 
engineering and orient conference registrants to weeks’ 
activities in small discussion groups. 

Each session will consist of two 15-minute stimulator 
papers followed by audience and panel discussion. Regis- 
trants will rotate in three sessions. 

Three sessions will be repeated at 1:30 P.M. and 3:15 
P.M., Saturday, September 7th, and 10:30 A.M., Sunday, 
September 8th. 


Sunday, September 8th, 1:30 PM 


General session, panel discussion, summary 


ANALYTICAL INSTRUMENTS CLINIC 
(Fenn College) 
Saturday, September 7th & 8th, 10:00 AM 
Introduction by Clinic Chairman 

James J. Shipman, F. F. Goodrich Research. Objective 
is to present theory, design and application of equipment 
for continuous stream analysis and laboratory analysis by 
technical discussion and demonstration. Classes will be 
conducted by manufacturers with displayed equipment. 
Participating companies include: The Perkin-Elmer Corp., 
Burrell Corp., Gow-Mac Co., American Instrument Co., 
Applied Research Labs., Mine Safety Appliance Co., Beck- 
man Instruments Co., Leeds and Northrup Co., Phillips 
Electronics, Inc. 

Equipment to be covered includes: vapor phase chroma- 
tography, fluorescent spectroscopy, optical emission spec- 
troscopy, infrared, electrolytic hygrometery, paramagnetic 
oxygen analysis, x-ray spectrocopy, x-ray diffraction, and 
microradiography. 

Repeat sessicens will be conducted at 10:00 A.M. and 
2:00 P.M., Saturday, September 7th, and 10:00 A.M. and 
2:00 P.M., Sunday, September 8th. Registrants have choice 
of four different subjects. 


COMPUTER APPLICATIONS CLINIC 
(Fenn College) 
Saturday, September 7th & 8th, 10:00 AM 
Introduction by Clinic Chairman 

Prof. Irving Leftkowitz, Case Institute of Technology. 
Objective is to demonstrate importance of computing ma- 
chines in control by lecture-demonstration—discussion of 
computer applications. Classes will be conducted by com- 
puter manufacturers with aid of operating equipment. 
Participating companies include IBM, George A. Philbrick 
Researchers, Goodyear Aircraft Corp., Electrodata, Div. 
of Burroughs, Electronics Associates. 

Areas to be covered are: solution to complex equations, 
simulation, parameter survey, applications to algebraic 
equations, non-linear and time varying elements, computer 
as a process control element, time sharing control, re- 
liability factors, and boundry conditions. 

Repeat sessions will be conducted at 10:00 A.M. and 2:00 
P.M., Saturday, September 7th, and at 10:00 A.M. and 2:00 
P.M., Sunday, September 8th. Registration is limited to 40 


per class. 
MAINTENANCE CLINIC 
(Fenn College) 
Saturday, September 7th & 8th, 8:00 AM 
Introduction by Clinic Chairman 
Francis R. Ely, Industrial Rayon Corp. Objective is to 
instruct in maintenance, repair, and trouble-shooting of in- 
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struments and control equipment by demonstration, | 
and actual bench work. Qualified manufacturers typ, 
sentatives will instruct. 

Equipment to be covered includes: electronic Potention, 
eters, control valves, force and motion balance instry 
electric controls, differential head meters, milliyolt D 
ters, pH and conductivity instruments, counters, telemeten, 
test equipment, industrial TV, flow and temperature gh 
ments, thermal conductivity instruments, nuclear instr, 
mentation, combustion controls, and AC and D¢ Contry 
systems. 

Repeat sessions will be conducted at 8:00 A.M. ang LW 
P.M., Saturday, September 7th, and at 8:00 AM. and 1:4 
P.M., Sunday, September 8th. Registrants will haye Choice 
of eight subjects in the two-day schedule. 


SALES ENGINEERS WORKSHOP 


(Hotel Cleveland) 


Sunday, September 8th, 1:30 PM 
Introduction by Workshop Chairman 
J. D. MacNamara, Weston Electrical Instrument (op 
General Discussion 
qualities of a good sales engineer—the users viewpoint 
hiring sales engineers—training sales engineers 
case histories—qualifications for sales engineers in 19) 
Objective is to examine and discuss problems by insty 
ment and control sales engineers and their managers. 


DATA HANDLING WORKSHOP 


(Hotel Cleveland) 


Monday, September 9th, 1:30 PM 
Introduction by Workshop Chairman 

Neil M. Blair, Panellit Service Corp. Objective is 
provide the opportunity for improving knowledge of hart 
ware, techniques and applications related to acquisitin 
transmission, processing, presentation, and utilization d 
data. Through round table discussion, stimulated by 
pared subject profiles, a wide area of subject matter wil 
be covered. 
Monday, September 9th, 2:10 PM 

Nine vertical fields will be covered in individual sessions 
subjects include aircraft, missiles, wind tunnels, flight pe 
pulsion, process industries, power generation and distrile 
tion, meterology, medical, nuclear, and geophysical explore 
tion. 
Tuesday, September 10th, 9:00 AM re 

Nine areas of data handling will be covered in individu 
sessions. Subjects include osallographic and photograplit 
data transmission and storage, analogue-to-digital and 
verse, real time digital computers, real time analog a 
puters, transducers, data for human consumption, busines 
and management data, and validity checks. 
Tuesday, September 10th, 2:00 PM 


General session, panel discussion, summary. 


RUBBER & PLASTICS INDUSTRY SYMPOSIUH 


(Cleveland Auditorium) 
Thursday, September 12th, 9:00 AM 


Introduction by Symposium Chairman 

Dr. David R. Davis, General Tire and Rubber Co. 
Keynote presentation 

Charles B. Zimmer, Industrial Gauges Corp. 
Analysis of Rubber & Plastics by Physical Methods 

Dr. Allen S. Powell, Case Institute of Technology 
Subject to be announced 

Sugene L. Mleczko, Aerojet-General Corp. 

Thursday, September 12th, 2:00 PM ruber & Pll 


Instrumental Techniques in Testing of 





Charles E. Sitz, B. F. Goodrich Co. 
Radioactive Measurement Systems 

H. L. Cooke, Jr., The Ohmart Corp. 
Automation—Key to Productivity 

E. Paul Morehouse, Goodyear Tire & Rubber C0. 
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JOIN ISA BEFORE YOU REGISTER 
FOR CLEVELAND SHOW AND SAVE MONEY 


he instigation of the ISA Sections and Member- 


- Saittes a special invitation is being extended to 
oe eubere to join ISA and take advantage of the lower 
non- 


member rates in registering for the various activities of 

12th Annual ISA Instrument-Automation Conference in 
emeed. Members are asked to call to the attention of 
their non-member associates this invitation to join ISA 
before the Conference. Use the special postage-paid busi- 
ness reply card on the Readers Service Burau insert oppo- 
ee your own friends in the industry have the 
opportunity to join ISA before the Conference so they can 
attend Conference activities at the member rates. Savings 
range up to $10.00 by combination registrations. 

Savings in registration costs for the Annual Conference 
and other National Conferences are several of the out- 
standing benefits of ISA membership. 


REGISTRATION INFORMATION 


Fach ISA member is receiving two complimentary 
Erhibit Admission Tickets. One is for the member and one 
is for an associate non-member. Exhibitors are also issuing 
exhibit admission tickets. Fill out the ticket and bring it 
with you to the Show. It will be your registration card 
to get your admission badge. Without the ticket, registra- 
tion admission is $1.00. 

Use the Advance Registration Form on this page to as- 
sure admission to the various function for which there are 
limited seating capacities. It will save time. Your Con- 
ference Admission Badge will be waiting for you at the 
Advance Registration Desk when you arrive. 


REGISTRATION CENTERS 


Hotel Cleveland — Mezzanine 
~~  _—_—re — Friday, September 6 — 7:00 P.M. to 10:00 
Control Systems Workshop — Saturday, September 7 — 9:00 A.M. 
Sales Engineering Workshop — Sunday, September 8 — 12:30 P.M. 
Data Handling Workshop — Monday, September 9 — 12:30 P.M. 
Fenn College — Tower Building Lobby 
Maintenance Clinic — Saturday, September 7 — 7:30 A.M. 
Computer Clinic — Saturday, September 7 — 9:00 A.M. 
Analytical Clinic — Saturday, September 7 — 9:00 A.M. 
Cleveland Auditorium — Entrance 
Technical Sessions — Monday, September 9 — 8:30 A.M. 
Rubber and Plastics Symposium — Thursday, September 12 — 8:30 


A.M. 
Exhibit — Monday, September 9 — 1:00 P.M. 
and each day beginning one hour before opening of exhibit 
Tours — ISA Office — Exhibit Hours 
Banquet — ISA Offce — Exhibit Hours 
Hotel Statler — Parlors C & D 


Ladies Program — Sunday, September 8 — 2:00 P.M. to 7:00 P.M. 
Monday, September 9 — 10:00 A.M. 


Free Bus Transportation 


In his tradition, Fred Lennon, President of Crawford 
Fitting Co. and General Chairman of the Cleveland ISA 
Show, will provide free bus transportation between the 
Auditorium and downtown hotels on a regular schedule 
during conference and exhibit hours. 


Official Airlines and Hotels 


Pre Airlines will serve as official carrier. and will 
upy Booth 202 in the Auditorium to assist with trans- 

oe problems. The Hotel Cleveland and Hotel Statler 
official ISA headquarters hotels. 


Member Services 


For : —— 
convenience of members and exhibitors, a lounge will 


be : 
Maintained as a part of the ISA Booth at the Auditorium 


entra . - : 
aa It will be staffed to provide information on the 
8, technical conference activities, and complete in- 


fo i : 

ee the Society. The ISA Journal will main- 

discuss th at this same location for those interested to 
advertising, subscriptions, and editorial matters. 
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ADVANCE REGISTRATION FORM 


12th Annual ISA Instrument-Automation Conference 
& Exhibit. All admission tickets and badges will be 
held for your arrival at the Conference and Exhibit. 


DETACH AND MAIL TO 
Instrument Society of America, 313 Sixth Avenue, Pittsburgh 


22, Pa. Date 


Gentlemen: Please register me for the functions I have checked: 


SA-AICh NON- 
CONFERENCE PROGRAM ohare ees = MEMBERS* 
Weeklong Technical Session 
Program Sept. 9-13 ...... $8.00 ( ) $12.00 ( ) 
(Includes Proceedings) 
Instruments Maintenance 
Clinic Sept. 7, 8 5.00 ( ) 8.00 ( ) 


Analytical Instruments 
ee Gee Vo Bo cvcnveccs 5.00 ( ) 8.00 ( ) 
Computer Applications 
ST Ms coy eeakeawees 
Systems Eng. Workshop 
Mike « oseckbnheses 5.00 ( ) 8.00 ( ) 


Sales Engineers Workshop 
Pt cébesareenbea 2.00 ( ) 3.00 ( ) 


Data Handling Workshop 
ee -s Bbeconsesdeasees 10.00 
(Includes copy of Work- 
shop “Program Topics’’) 
Rubber & Plastics 
Symposium Sept. 12...... 5.00 
(Includes Symposium 
Proceedings) 


5.00 ( ) 8.00 ( ) 


15.00 ( ) 


—_ 


8.00 ( ) 


COMBINATION 
CONFERENCE FEES 
One Clinic and Technical 
PE Ub dGss ccekedencbstc 10.00 
Systems Workshop and 
Technical Session ........ 10.00 ( ) 15.00 ( ) 
Data Handling Workshop 
and Technical Session .... 
One Clinic or Systems Work- 
shop and Data Handling, 
Workshop and Technical 
DenGROND 2 oc cccccvcctevcse 20.00 


15.00 ( ) 


a 


15.00 ( ) 23.00 ( ) 


) 30.00 ( ) 


_ 


STUDENT FEES 


Entire Technical Session Pro- 
gram (No Proceedings)... 1.00 


*NON-MEMBER FEES 


Extra charges paid by a non- 
member will be refunded 
if he enrolls as ISA mem- 
ber ($12.00) prior to Octo- 
ber 15, 1957. Application 
blanks can be obtained at 
ISA exhibit booth or by 
writing or by using Re- 
turn Card opposite page 

98A. 


1.50 ( ) 


OTHER FUNCTIONS 

Exhibit Sept. 9, 13—Holders 
of Admission Invitations. . ( ) Complimentary ( ) 
0 Ree ee ( ) $1.00 ( ) 


Plant Tours 
Bailey Meter Sept. 9 


(Transportation $1.00).. ( ) Complimentary ( ) 
Ford Motor Sept. 10 

(Transportation $1.00).. ( ) Complimentary ( ) 
Republic Steel Sept. 11 a 

(Transportation $1.00).. ( ) Complimentary ( ) 
Illuminating Co. Sept. 12 

(Transporation $1.00).. ( ) Complimentary ( ) 

President’s Reception 

ee eer, ( ) Complimentary ( ) 


Annual Banquet Sept. 11 

Number of Tickets ( ) $12.50 2 
Ladies Program 

Fashion Show, Sightseeing, 


Social Sept. thru 12....... ( ) $4.00 ( ) 


I am enclosing $ Company Purchase Order No. 
(Make checks or money orders payable to INSTRUMENT SO- 
CIETY OF AMERICA (Please print) 


YOUR NAME 5 


COMPANY ~- ; - : a vn ners 
ADDRESS —_ 

CITY ZONE STATE — 
Member of ISA ( ) AlChe ( ) IAS ( ) NON-MEMBER ( ) 


Members of AIChE and IAS are admitted on same basis of ISA 
members. Membership cards are required for identification. Non- 
members may apply surcharges toward ISA dues, if they apply 
for membership before October 15, 1957. 
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From its opening keynote ad- 
dress to its last day’s instru- 
ments clinic, ISA’s Third Na- 
tional Symposium on Instru- 
mental Methods of Analysis sup- 
plied attenders with up-to-the 
minute, stimulating data on this 
fast-moving technology. The 
University of Chicago provided 
housing for the 29 technical 
papers and 7 workshop sessions 
held June 13 through 15. 


Although the registration of 145 was 
low, the quality of speakers and en- 
thusiasm of conferees was unusually 
high. Some of the comments reported 
to the Journal are: “Very good con- 
ference, material presented was novel 
and valid”; “I was gratified with the 
high technical level of the symposium 
and the interest exemplified by the 
spirited discussions”; ‘The meeting 
was a good one, and should be re- 
peated in another year.” 


Outstanding Papers 

Of the some 30 papers read on analy- 
sis instrumentation, it is difficult to 
pick the best. However, the follow- 
ing were rated as noteworthy by our 
Journal reporter. 


Optical Methods of Analysis. du- 
Ponts’ L. G. Glasser reviewed princi- 
ples and outstanding uses of IR, UV 
and refractive analyzers for con- 
tinuous, automatic use on _ in-plant 
process streams. His audience showed 
their interest by many questions re- 
garding filter transmission, band- 


widths and special problems of appli- 
cation to their own processes. 





IMA Symposium Supplied Latest Analysis Data 





Keynote speaker at the opening 


session was Dr. Harvey Diehl, 
lowa State College, winner of the 
1956 Fischer Award in Analytical 
Chemistry, presented annually by 
the American Chemical Society, 
and provided by The Fisher Scien- 
tific Company of Pittsburgh. Dr. 
Diehl presented an excellent ad- 
dress highlighting the application 
of instrumentation to laboratory 
problems during the past 50 year. 


Laboratory Differential Refractom- 
eters. How these instruments are ap- 
plied with light-scattering apparatus 
to determination of high molecular 
weights, was explained by G. W. Noller 
and C. J. Penther of Shell Develop- 
ment, accompanied by very clear slide 
illustrations. Discussion of the inter- 


ested hearers probed servo-screw 
features, zero drift, temperature co- 
efficients and other’ characteristics 


limiting use of this self-balancing in- 
strument. 








A group of technical session 
speakers pose for the Journal 
cameraman. Left to right are: 


Robert F. Wall, Monsanto Chemi- 
cal Co.; Dr. T. O. Passel, Stan- 
ford Research Institute; R. C. 
Bowers, Northwestern Univ.; H. 
Rubin, Schlumberger Well Sur- 
veying Corp.; J. P. Strange, Ryan 
Memorial Lab.; Dr. D. J. Fisher, 
and R. W. Stelzner, both of Oak 
Ridge National Lab. 








Adapting IR’ Analyzers tg Co. 
tinuous Plant Use. Mine Safety; 
Lawrence Maley presented reports 
five widely different industrial analy 
problems which have been succegsfyp 
licked by special modifications to inf, 
red samplers and analyzers. We thig) 
this actual case-history type of rep, 
ing is exactly what instrumentns 
want most to hear—so we've presents 
Maley’s full story on page 312 of th 
Journal. 


Remote Analysis of Radioactive 
lutions. Here the problems of nucle 
age analysis were met and a solutig 
described. Quantitative dilutions ¢ 
radio-active samples by remotelyap 
trolled servos and servo pipettor we 
described by Drs. D. J. Fisher andy 
T. Kelly of Oak Ridge. This paper) 
extremely important because it fm 
tells the kind of techniques which ¥i 
some day be common place as nucle 
processes become widely used in inte 
try. 


X-Ray Analysis. Perhaps the me 
listenable paper of the conference 
that by Prof. G. L. Clark of the tt 
versity of Illinois, in which her 
counts in fine story-telling style 
many strange and fascinating uset 
X-rays for analysis down through ® 
past 60 years. Also, Clark describe! 
several excellent recent X-ray applit 
tions to industrial analysis, such# 
micro-radiography and microscopy, ® 
sorptiometry in gases, liquids # 
solids, single-crystal and powder i 
fraction analysis, and concluded 
an illuminating comparison of X1® 
optical methods. 


Medical Electronics Session 


A stimulating new feature of & 
1957 IMA Conference was 4 full # 
sion devoted to analytical problems? 
the medical field. Four fine 1) 
were read, of which these two cri® 
the best hearer response. 


Automatic Control of Anesthesia. 
G. Bickford, M.D., of Mayo Clinic, # 
how the brain voltage pattern fh 
from scalp electrodes is a reliable ® 
dex of the degree of patient anesthe 
Using this measurement, a closee® 
automatic controller of anesthetic # 
has been successfully used = 
surgical operations. The audient 





doctors was highly impressed. 


Instrus® 
ct 






Heart Sound Analysis. , 
tation for analyzing the distin 
monic organization of heart 
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IMA CONFERENCE 
PROCEEDINGS 


Proceedings will be mailed short- 
ly to all technical session vaaie- 
trants. Other copies are available 
by writing Mrs. Elsey Johnson, ISA, 
13 6th Ave., Pittsburgh 22, Pa. 








oh $5.00 to ISA members; 
$7.50 to non-members. 





was presented by George Webb, Cco- 
author with V. A. McCusick, M.D., both 
of Johns Hopkins Hospital. Four- 
channel tape recorders and FM car- 
riers were used, with repetitive tape- 
joop playback for study and analysis. 
A very deep paper, followed by serious 
discussion at a sophisticated level. 

Editor’s Note: other ISA-shared ac- 
tivities leading toward solution to Bio- 
Medical instrument problems are re- 
ported in Foundation Feedback, page 
996 of your July ISA Journal. 


At breakfast of the first day, 
authors met committeemen and 
planned the smooth presentation 
which marked each session. Left 
to right are: Marvin Weiss, 
Fischer & Porter, program chair- 
man; Tom Wherry, Phillips Pe- 
troleum, director Analytical In- 
struments Division; Don deFord, 
Northwestern University; Charles 
Reilley, University of North Caro- 
lina; Ben Thomas, Texas Buta- 
diene & Chemical; R. Dean Eanes, 
Leeds & Northrup; and Russell 








Aikman, Schlumberger Well Sur- 
veying Corp. 








Analytical Instruments Clinic 


Sixty five enthusiastic instrument 
technicians registered for this clinic, 
to learn how to tune-up and keep per- 
culating the many fancy instruments 
described in the technical sessions. 
No easy job this—what with the great 
variety of complex physical principles 


involved:—ultra violet, thru visible 
optics to infra red; thermal conduc- 
tivity; polarization; nuclear magnetic 
resonance—to list only a few. The 
fine teaching featured at this clinic 
helped greatly to update the service 
people who must master the special 
maintenance methods required by the 
modern family of analyzers. 


National Telemetering Conference Foretells Industrial Techniques 


More than 700 leading tele- 
meter engineers and scientists 
gathered in E] Paso, Texas, May 
27-29, to audit 32 technical 
papers, two secret panel ses- 
sions, view missile firings, and 
examine exhibits by over 30 
manufacturers. While  indus- 
trial telemetering was featured, 
it was the military uses of this 
rapidly growing communica- 
tions science that was over- 
whelming in its brilliant solu- 
tions to extreme problems of 
shock, _ acceleration, tempera- 
ture, distance-transmission, and 
size- weight - power limitations. 
These military developments 
surely foretell what industrial 
telemetering techniques will be 
used in the near future. 


This 1957 National Telemetering 
Conference, the seventh such annual 
meeting, was cosponsored by AIEE, 
IAS and ISA: IRE dropped out as a 
sponsor this year. Much credit for 
the special success of the affair can 
Pn by ISA; for of the seven men 
- € Conference Committee, three 
iM re ISA members: Lawrence Garden- 
— Radiation Inc., Chairman; Hugh 
me Federal Electronics Co., Pro- 
a Baker, Minneapolis-Honey- 
Gi tte. Also, the NTC 
ie re committee includes ISA’s 
“a en Taylor Instruments, Chair- 
R : ck Johnson, duPont: and G. F. 
Ucker, Leeds and Northrup. 


Five 
toon” Cut from Moonrocket 


P.-ng the startling revelations 
y the many brilliant scientists 
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attending the meeting was that recent 
Atlas missile developments have cut 
five years off the estimated timetable 
for a rocket to the moon. “Until a 
month ago, 1980 was the planned 
target date for attempting to place an 
unmanned rocket on the moon. We 


now think in terms of 1975, and prog- 


ress anticipated in the next 18 months 
can well reduce that estimate still 
more,” one of the scientists stated. 
Dr. E. Krause, vice president of re- 
search for Aeronutronic Systems, 


Inc., was the featured speaker at the 
opening day luncheon meeting. Dr. 
Krause pointed out that the rapidly 
increasing range of missiles makes 
long-distance transmission the major 
telemetery problem. “As our interest 
in space flight develops, the need for 
telemetry over long distances and 
greater time periods becomes more 
acute.” Considering flight to the moon, 
which Krause termed “not an unre- 
alistic assumption:” “We have the 


basic problem of determining from the 





Credit the outstanding success of 
the 1957 NTC to these hardwork- 
ing conference committeemen: 
Standing left to right are: Don 
Baker, Minneapolis-Honeywell, 
arrangements; Hugh Pruss, Fed- 
eral Electronics Co., program; 
Louis Mass, secretary, and Glen 
Birdsell, treasurer, both of CIT’s 
Jet Propulsion Lab; John Sher- 
Re- 


man, Electro-Mechanical 
search, exhibits. Seated are Gus 
Thynell, Johns Hopkins, vice 


chairman (and 1958 conference 
chairman); and Larry Garden- 
Shire, Radiation, Inc., 1957 con- 





F 


nD 





ference chairman. (photos cour- 
tesy of the El Paso Herald-Post) 











Top-level military scientists at- 
tended and spoke at the Confer- 


ence. Here, left to right are: 
Col. H. S. Judy, deputy com- 
mander, Holloman Base; Maj. 


Gen. Robert J. Wood, command- 
er, Fort Bliss; L. W. Garden- 
shire (ISA) conference chair- 
man; Dr. Wm. H. Clohessy, 
chief scientist of White Sands; 
Col. B. J. Hirshorn, acting com- 
mander of WSPG. 
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Hinting at some of the technical 
controversies aired at the confer- 
ence as to best’ telemetry 
methods is this exhibit “Micro- 
lock vs. Conventional Telemetry 
System” shown by Jet Propul- 
sion Lab of Calibornia Institute 
of Technology. Here CIT field 
engineer, Milt Goldfine (center) 
adjusts the ‘scope as technical 
assistant Keith Rice (left) and 
Carl Gilchrist, design engineer, 
watch. 








Earth whether the vehicle actually 
does reach the Moon—probably some 
form of telemetry will provide a 
travelogue of such a trip.” In de- 
tecting and reporting on the magni- 
tude, intensity and drift of radioactive 
clouds following an atomic bomb at- 
tack on the U. S., Dr. Krause said: 
“In this all important aspect of de- 
fense—I believe telemetry will play an 
important part.” 


Missile Firings Trip Cancelled 


The trip to White Sands Proving 
ryround, at which security-cleared dele- 
gates were to have witnessed firings 
of three of the Army’s latest missiles, 
although arranged nine months be- 
fore, was cancelled on the first day of 
the Conference. Col. J. B. Hirshorn, 
Commander at WSPG, attributed the 
cancellation to Army’s restriction of 
overtime work, obliging him to refuse 
the tour. But Chairman Gardenshire, 
in protesting the action to Senator 
Chavez of New Mexico, charged the 
cancellation “was strictly a_ political 
move” and that “The least they could 
have done was to let us know a week 


” 


ago. 


Papers Reveal New Techniques 

Of interest for their likely use in 
industrial instrumentation, were the 
new techniques described in the tech- 
nical papers discussed below. 

Transient Temperatures Within 
Metals. Reis, Rall and Giedt, re- 
searchers at Sandia Corp., and Detroit 
Controls, explained their new thermo- 
couple method of measuring tempera- 
ture transients through the cross sec- 
tion of metal structures used in high- 
speed aircraft or missiles. Small 4” 
plugs containing platimum couples are 
spaced throughout the section. Tem- 
perature records of each plug present 
the temperature gradient. This tech- 
nique should be useful for studying 
heat-transfer phenomena in condens- 
ers, chemical reactors, heat exchang- 
ers, cooling jackets, atomic reactors, 
ete. 

Transistorizing a Power Supply. O. 
J. Cooper, Texas Instruments, ex- 
plained the detailed steps required in 
designing a transistorized power sup- 
ply. This thorough analysis of tran- 
sistorizing is so useful to all electronic 
designers facing miniature and low- 
power requirements, that it is pre- 
sented on page 318 of this ISA Journal. 


PROCEEDINGS STILL 
AVAILABLE 


Altho few copies of ¢ 
NTC Proceedings remale ail 
what are left can be had from 
one of the sponsoring i ~ 
price $3.00. Address Mrs. Elon 
Johnson, ISA, 313 6th Ave., Pitts, 


burgh 22, Pa. 
ei 











Exhibit a Big Hit 


Over 30 leading manufacturers, oy. 
leges and government agencies pr 
sented the last word in data handling 
systems, transducers, read-out Cevicns 
information correlators, and Miniaty. 
ized, ruggedized, transistorized op 
ponents. Emphasis was on light. 
weight, low power consumption and» 
liability. 

One display suggesting intriguing 
possibilities for industrial use wa, 
tiny, mercury-battery-powered Py 
radio transmitter shown by Shepay 
Instrument Division of Savage Indy 
tries, 14%” long and 1%” in diamete 
With a price tax of $250, this ing» 
ious midget could be ideal for such jp 
dustrial jobs as temperature transmis 
sion from xanthate churns, rotay 
kilns, automobile tire testers, convey. 
or ovens, paper-mill dryer rolls; torgy 
from dynamometers, agitator shaft 
current flow in rivers tides, and oceans 
—and many other places where day 
from moving objects are desired. 


1958 Conference Announced 


Gus Thynell, Johns Hopkins Un 
versity, Silver Spring, Md., Chairma 
of the 1958 NTC, annonces that i 
will be held in Baltimore. Also, th 
1959 Conference is scheduled for th 
Patrick Air Force Base in Florida 





> ExecDirector’s Diary 


Executives’ Day at the Cleveland Ex- 
hibit is a feature of ISA’s overall pro- 
gram to gain wider recognition of our 
activities among top management peo- 
ple. With the cooperation of our ex- 
hibitors, the booths will be manned on 
Thursday morning, September 12, for a 
private showing to ISA’s invited guests 
only. Following the visits to the 
booths, the guests will assemble for 
lunch to hear about ISA activities, 
and to hear a nationally prominent 
speaker talk about the impact of auto- 
mation on our economy. 

Of course, no single event is suffi- 
cient to bring the attention of the 
nation’s industrial management to 
ISA. Other publicity media are also 
being planned for the year ahead. 
Whatever the media which the national 
organization uses to accomplish this 
aim, none is so effective as that which 
each individual member can use. 

Certainly there is no activity more 
significant of our services than our 
Annual Conference and Exhibit. If 
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each of our 10,000 members undertook 
to put a copy of the Advance Program, 
which was mailed to him, in the hands 
of his company’s chief executive, this 
would multiply greatly topside aware- 
ness of this event. If further, each 
member undertook to use the Advance 
Program as a means of discussing with 
his management the purposes of ISA 
and of our other Section and National 
activities, this would make a vastly 
greater impression on his company’s 
executives. 

Some members may be reluctant to 
follow these promotional suggestions 
because they may imply requests for 
the company’s approval to let them go 
to Cleveland in September. 

Why not use the Advance Program 
to get approval? That’s what it is 
intended to do—to point out the con- 
ference subject matter and the range 
of exhibited products to induce you to 
take advantage of this extensive tech- 
nical education program for the in- 
crease of know-how about your job. 

What better investment can a com- 
pany make than the continuous train- 
ing and development of their engineers 
and_ technicians? In-plant training 


alone is not sufficient to solve today’ 
technical complexities. Opportunities 
to discuss with other technical peopl 
from other industries, and even frm 
competitor companies, provide a weall 
of know-how and information fart 
excess of the time or expense of seit 
ing their men to a conference or @ 
hibit. Executives know this to bes 
fact; their problem is to determi 
which of the many educational fall 
ties yield the best returns on their = 
vestment. ‘ 
It is your obligation to your Sociel 
to yourself, and to your compaly 
help your superior make this decisiat 
in favor of ISA. He can select usa 
if he knows that our Society exists# 
what it is accomplishing. Your # 
tional organization will do all i 
they can to bring ISA to the attenlit 
of your executives. But the best s 
ing is done by personal contact, # 
you are ISA’s_ best representall® 
Arrange now for a discussion of ig 
with your boss, and with higher 
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ISA Man Takes Stand Before FCC 


Floyd Bryan, an active member of 


it will be immediately available. 


nautical Industry Divis- 2. ai . in oe cone — 
the ISA Aero in @ectety’s An airplane is so SI all and ge mente dictate * 
jon and Chairman 0 © erally so packed with equipment 


Missile Test Committee, recently took 
the stand as an expert technical wit- 
ess before the Federal Communica- 
reat Commission on behalf of ( 
Aeronautical Flight Test Radio Coordi- 
nating Council, in their request’ for 
ght test telemetry frequencies. 


new fli 
In stressing the need for frequencies flight. 
i ac- 
above 890 Mc, Bryan pointed to 4 pra 4. An airplane 


tical reasons why these telemetry fre- 


1.A missile manufacturer has to 
perform research and develop- 
ment tests and pre-production 
demonstrations on missiles and 
rockets which are not recoverable. 
Thus the recorded data must be 
accumulated on the ground where 


lost. 


this statement. 


tools in future 





SECTION PRESIDENTS 
SECTION SECRETARIES 
NATIONAL DELEGATES & ALTERNATES 


Infu: Executive Board 
Subject: Proposed Amendments 


I am pieased to submit this interim report on the 
responses which were requested in my letter of May 
27, 1957, transmitting the amendments which the 
National Executive Board proposed to the Council of 
National Delegates. 

There were no comments regarding the amend- 
ments to reorganize the national departments and 
divisions, to eliminate the extra 3 months lapse 
period before termination for non-payment of dues, 
and to revise the rules affecting geographical dis- 
tricts. We anticipate, then, that these will be passed 
at the oncoming Council Meeting. 

There were many letters commenting on _ the 
amendments proposed to establish qualifications for 
grades of membership and to increase the dues. 
Some were official expressions of the Sections’ Execu- 
tive Boards; others were personal reactions of our 
members. Some were completely opposed; others 
wanted more time to study and consider the pro- 
posals; others were in favor of the changes. 

These letters were reproduced and distributed to 
all the National Officers. This feedback was further 
augmented by the contacts which our District Vice 
Presidents made with their Sections. At our Execu- 
tive Board meeting last week we were in a good posi- 
tion to sense the current opinions. 

It was the concensus of advice from our District 
Vice Presidents that the reasons for the changes were 
nat thoroughly understood nor were the procedures 
entirely clear, and that the time interval between my 
May 27th transmittal letter and the next Council 
Meeting was not sufficient to permit the Sections to 
get complete explanations and to have a full discus- 
sion of the amendments with their members. 

Upon the recommendation of the District Vice 
Presidents, the Executive Board voted that the pro- 
posed grades of membership and dues amendments be 
discussed at the September 10th Council Meeting, but 








that there is no room for airborne 
data recorders. 


the 3. Because of the nature of the flight 
test program, the pilot must be 
engineers on the 
ground monitoring certain para- 
meters to maintain him in safe 


assisted by 


flight test program 
involves maneuvers where there 
is a great chance that the plane 
and its airborne 


Bryan concluded his testimony with 
“Telemetry is unques- 
tionably one of the most important 
flight test programs, 
and there is a definite justification for 


An Open Letter to All ISA Members 


record could be 


Floyd Bryan 
Douglas Aircraft 


each of the several systems being used, 
and for others, when special require- 








July 24, 1957 


that after this discussion these amendments be re- 
ferred to a special committee of review. The com- 
mittee is to consist of one representative selected by 
the Delegates of each District Council, together with 
the members of the national task force which pre- 
pared the amendments for the Executive Board. They 
will meet during the Show, and as many times there- 
after as may be necessary. 

This committee will be asked to re-examine the 
current proposals and to report by January 10, 1958, 
to the National Executive Board its recommendations 
for resolving the questions and problems which have 
been raised such as voting privileges; admission pro- 
cedures; dues, fees, and refunds; names of the vari- 
ous grades; status of and services for the mechanic- 
technician; experience and education qualifications; 
fitting sales personnel into the highest grade; and 
other issues. Following action by the Executive 
Board at its meeting in January, the proposals in 
final form will be resubmitted to the Sections and 
Delegates and will be placed on the agenda of the 
September 1958 Council Meeting. 

I am confident that this plan for the further study 
and discussions of these amendments will do much 
to clarify their purposes and procedures. It would 
be appreciated if each Section President would advise 
his Council Delegates and Alternate to withhold 
calling for a vote on these proposed amendments, 
when they are discussed on September 10th, so that 
they may be reexamined. Meanwhile I urge you to 
give thought towards the selection of your District’s 
representative on the special committee so that when 
the District Councils meet on September 10th, prior 
to the full Council Meeting, each District’s designee 
can be chosen. 

I look forward to seeing you in Cleveland. 


J. T. Vollbrecht 
ISA President 


Editor’s Note: In view of the above decisions, the 
Executive Board feels that the ISA Journal should 
not at this time publish the letters of comment on 
the proposed amendments which have been received. 
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> meeting previews 


Eyes of Instrument World Foeus 


on Chromatography Conference 


From August 23 through 30, instrument men from 
across this country and the world at large will come 
together for what is turning out to be the most talked 
about and anticipated conference of the year. The 
First International Symposium on Gas Chromatogra- 
phy slated for beautiful Kellogg Center on the campus 
of Michigan State University in East Lansing, is al- 
ready receiving the excited indorsement of many. The 
editors of the Perkin-Elmer “Instrument News’ reflect 
the general feeling of anticipation in a recent article. 
They say, “Seldom has a new analytical principle 
commanded such attention and demonstrated such po- 
tential, that it warranted a Symposium of such scope 
before it was scarcely out of its infancy. All persons 
seriously interested in gas chromatography should 
make an effort to attend—” 

The Symposium is aimed at the discussion of theo- 
retical and practical advances in gas chromatography 
for laboratory analysis and industrial control. In- 
vited papers, reviewing a specific, detailed phase of 
gas chromatography will be delivered by top-ranking 
authorities representing four countries—and Texas. 
Among the noted speakers will be Marcel Golay, prize 
winner and internationally known expert on gas 
chromatography, and Courtenay Phillips, brilliant 
young expert from Merton College, Oxford, England. 


PROGRAM 


August 28—Wednesday A.M. 
9:00—Short Welcoming Address, Henry J. Noebels 
9:10-—-Invited Paper 
Theoretical Considerations of Gas Chroma- 
tography, Marcel Golay, Consultant, Nor- 
walk, Conn. 


Dr. Marcel Golay 


Courtenay Phillips 


10:10—Discussion 
12:00—Ten-minute Contributed Papers with Discus. 
sion Following Each. 


August 28—Wednesday P.M. 

7:30—Invited Paper 
Gas Chromatography Instrumentation fo 
the Laboratory, Courtenay Phillips, Merton 
College, Oxford. 

8:30—Discussion 

10:30—Ten minute Contributed Papers with Diseys. 

sion Following Each. 


August 29—Thursday A.M. 
9:00—Invited Paper 
The Chromatographic Column (author to be 
announced) 
10:00—Discussion 
12:00—Ten minute Contributed Papers with Discus. 
sion Following Each. 


August 29—Thursday P.M. 
7:00—Banquet 
8:30—Invited Paper 
New Horizons in Gas Chromatography (au- 
thor to be announced) 


August 30—Friday A.M. 


9:00—Invited Paper 
Gas Chromatography Instrumentation for 
Continuous Automatic Analysis, Buell 0. 
Ayers, Phillips Petroleum, Bartlesville, Ok- 
lahoma. 

10:00—Discussion 

12:00—Ten-minute Contributed Papers with Discus- 
sion Following Each. 




















Electronics Program 


Idea Exchange 


More than 90 papers, including a 
number of tutorial discussions aimed 
at stimulating exchange of ideas, will 
be presented at the 13th Annual Na- 
tional Electronics Conference, October 
7-9, at the Hotel Sherman, Chicago. 

Topics slated for discussion will in- 
clude computers, instrumentation, 
semiconductor devices, servomecha- 
nisms, and transistor circuits. Write 
National Electronic Conference, 84 
East Randolph St., Chicago 1, Ill. 


Automation Controls 
Covered at ASME 


Conference 


Among the many papers scheduled 
to be read at the up-coming September 
23-25 ASME Petroleum Mechanical 
Conference at the Mayo Hotel, Tulsa, 
Okla., are 2 papers of particular inter- 
est to our readers who are engaged in 
industrial instrumentation. 
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K. W. Foster, Shell Oil Co., Centra- 


lia, Ill., will discuss “Automation Con- 


trols —— Centralia Waters Flood.” “Ap- 


plication of Relief Valves to Pipelines” 
is the subject of H. L. Morris, chief en- 
gineer, Kinzbach Tool Co., Houston, 
Texas. For more information write G. 
L. Farrar, Box 1260, Tulsa 1, Okla. 


Special Meeting Probes 
Magnetic Amplifiers 


Centered on magnetic amplifiers, the 
Special Technical Conference, spon- 
sored by IRE and AIEE, September 
4-6, Penn Sheraton Hotel, Pittsburgh, 
Pa., will cover in detail new circuits, 
techniques, analysis, design and appli- 
cations. 

Among the papers of interest to our 
readers are: “A Direct Current Trans- 
former with Continuously Adjustable 
Current Ratio,” by H. E. Darling, Fox- 
boro; “A Synchronous Power Convert- 
er for High Frequency Magnetic Am- 
plifiers,” by J. D. Kopsho, Jr., Robert- 
shaw-Fulton Controls; “Magnetic Inte- 
grator,” by L. W. Langely, Southern 


Industrial Electronics. 

For further information write ¢.?. 
Pittman, Jr., Westinghouse Electrit 
Corp., P.O. Box 10596, Pittsburgh %, 
Pa. 


Instrumentation for 


PWR To Be Discussed 


Included among the score of paper 
on various aspects of electric powe 
generation by atomic energy, s¢itt 
uled for presentation at the AIRE P 
cific General Meeting at Pasco, Watt 
ington are: 

“Reactor Rod Control for PWR'- 
G. S. Keeley and W. J. O’Bryatt 
Westinghouse Electric. 

“Reactor Control System Transl 
Functions” — G. St. Ledger Barth 
General Electric. 

“Analog Comparative Study a 
Transient Performance of 
Cycle Boiling-Water Reactor Nucla 
Power Plant” — D. W. Leiby, @ 
eral Electric. 

“Optimizing Reactor Design 
Digital Computer” — J. 0. 
General Electric. 


ISA Jo 


Oriot. 
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A dinner featured by a round-table 
discussion closed the successful 6-week 
course in Instrument Fundamentals 
sponsored by the Niagra Frontier Sec- 
tion. Suggestions for future educa- 
tional activities were developed along 
with comments regarding the effective- 
ness of the various courses. H. G. 
Guillaume, chairman of the Education 
Committee, acted as moderator. 

The course was held on Friday even- 
ings at the Erie County Technical In- 
stitute, and each session was con- 
ducted as a separate course with the 
session chairman making all arrange- 
ments for both the speaker and the 
laboratory period. 

The Section has considered such a 
course from time to time, but it was 
not put into action until last August 














at a meeting of the Board of Directors. 
The goal was to try to render service 
to the membership. Course outlines 
were developed by the various session 
chairmen after the overall subjects 
were selected by a subcommittee on 
education. Members of the local sec- 
tion were selected to serve as chair- 
men by this committee, and all mater- 
ial for the particular sessions was ob- 
tained by contacts in plants and 
among sales representatives. 


Carl Holinger, competent Journal 
Correspondent for the New Jersey 
Section, reports that the Dynamic 
Measurements Committee of his Sec- 
tion will present a new series of 
monthly lectures on the latest equip- 
ments and techniques in the field of 
high-speed measurement, control and 








data-handling during the 1957-58 sea- 
son. The meetings will be held on an 
alternate night following the regular 

tion meetings, at the Hotel Essex 
House in Newark, N. J. John Frank 
of Reaction Motors, Inc., succeeds 
Jack Morrison of G. M. Giannini & Co. 


nen of the Program Commit- 


The highly successful 1956-57 lec- 
ture series was the first for the New 
Jersey Section, and under Jack Mor- 
rison’s skillful direction, the committee 
osented lectures of the survey-type 
y 4 number of well known ISA per- 
ee. Some of the fine speakers 

cluded Dr, Ralph Tripp of Grumman 
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A small laboratory 
group (one of four 
such groups) is 
being instructed in 
the operation of a 
Mason-Neilan double- 
seated V-port valve 
with positioner at 
the Niagara Frontier 
Section’s recent In- 
trument Fundamen- 
tal Course. George 
Pausch, instructor of 
the group, points out 
some features as 
Norman Emerson, at 
valve, Melville Bei- 
siegal, Thomas Nee, 
Stanley Kwiceien 
and Joseph Wilson 
look on with inter- 
est. 


Obtaining classroom and laboratory 
facilities was a cinch since the home 
base of the Section for some time has 
been the Erie Technical Institute, and 
the institute is always cooperative 
with the Section’s efforts to operate 
their program. 

Tuition for the course was free for 
members or associate members of the 
local ISA Section. A $3.00 charge was 


Aircraft; Frank Tatnall, Tatnall 
Measuring Systems Co.; Arthur Ernst 
of the National Bureau of Standards; 
Peyton Randolph of the Applied Phys- 
ics Labs; Enoch Durbin of the For- 
restal Research Center; Vernon Crouse 
of G. L. Martin, and Bernard Lipple 
of the Evans Signal Labs. 


The committee has planned the fol- 
lowing program for this year. 


Oct. 15: Theory and Application of 
Instrumentation Magnetic - Tape 
Recorders 

Nov. 12: Basic Measurement Stand- 
ards 

Dec. 10: Dynamic Temperature 
Transducers 


Jan. 14: Dynamic Pressure Trans- 
ducers 


Feb. 11: A-c & d-c Amplification 


Mar. 11: Flow Measurement, Dy- 
namic Methods 





Niagra Frontier Completes Successful Instrument Fundamentals Course 





made to non-members, who were given 
the option of applying their registra- 
tion fee toward membership during or 
shortly after the course. 


Session chairmen included Clarence 
Boltz, Richard Kaminski, Al Gibney, 
Norbert Lawler, John Hausrath, John 
Porreca, Duran Hagler and George 
Killner. 


New Jersey Section Maps New Program Series 


April 8: Survey of Dynamic Record- 

ing Devices 

May 13: Dynamic Response of In- 

strument Systems 

June 3: Field Trip (Location not yet 

approved.) 

Since the technical discussions of 
the regular Section meetings each 
month concern process instrumenta- 
tion primarily, a separate monthly 
meeting for the presentation of talks 
on specialized instrumentation has 
been desirable and well received by the 
Section membership. The increase in 
technical coverage by the Section has 
brought about a gratifying increase in 
membership by research and develop- 
ment personnel in the area served by 
the Section and broadened the scope 
of knowledge of the present member- 
ship. The program is aimed toward 
discussion and workshop groups with- 
in the Section which will participate 
more fully in the Society’s new Tech- 
nical and Industry Divisions. 
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Plans Afoot to Increase 
Section Membership 


During this summer, while most 
folks were taking it easy, the National 
Executive Board, the National Sec- 
tions and Membership Committee and 
the National Office were hard at work 
completing plans for greater member- 
ship growth. Their attention focused 
mainly on expanded services and wid- 
er publicity for National as well as 
Section activities. At the Section Of- 
ficers meeting in Cleveland on Septem- 
ber 10 these plans will be discussed 
and a concrete program developed for 
joint action, which in 1958, should re- 
sult in a much larger ISA member- 
ship. 


Many sections have realized the 
multiple problems involved in building 
membership (see report on New Jer- 
sey Section in this issue page 355) and 
are already witnessing substantial 
additions to their member rosters as 
they meet the problems. Other Sec- 
tions. on the other hand, have found 
the p‘oblems of holding membership 
a little more difficult. For these sec- 
tions, in particular, the plans now be- 
ing evolved will be of great help. Of 





ALBUQUERQUE: D. Luchter 

ASHTABULA: F. H. Fovargue, R. H. Whip- 
ple 

ATLANTA: F. H. Allen, W. L. Brady, L. A. 
Woodward, R. L. Callaway, V. M. Meagh- 
er, Jr. 

BALTIMORE: J. R. Hile, V. I. Kimmel, F. W. 
Phalen, D. L. Tate 

BIRMINGHAM: J. E. Fikes, W. W. Stripling, 
W. O. Welch 

BOSTON: J. F. McCarthy, A. L. Munzig, Jr., 
G. R. Upham, A. J. Urbonas, F. P. Wilkins 

CAROLINE PIEDMONT: D. G. Warner 

CENTRAL KEYSTONE: F. C. Hamp, M. 
Messinger, E. L. Schuman, D. L. Sterner, 
D. W. Calhoun 

CENTRAL ILLINOIS: 
Urbanowski 

CHARLESTON: C. L. Wooddell 

CHICAGO: A. Elo, Jr., F. J. Lidd, E. Miller, 
E. H. Schramn, Jr. 

CINCINNATI: W. N. Carroll, J. L. Hansel, 
D. C. Hart, H. N. Hildreth, Jr., R. L. 
Hocker, C. Kovach, Jr., R. Kucera, L. C. 
Long, E. D. Meyer, J. W. Murray, W. H. 
Barnes, J. R. Pancake, J. K. Sherman, C. 
M. Stanforth, D. R. Ward, J. J. Wilder, 
R. E. Conover, F. L. Williams 

CLEVELAND: R. E. Schmidt, F. A. Baum- 
gartel 

COLUMBUS: D. K. Collingwood, J. A. Moore 

DETROIT: C. J. Leach, L. G. Rich, B. H. 
Van Horne 

EASTERN NEW YORK: C. L. Beattie 

FAIRFIELD COUNTY: J. H. Heller, F. F. 
Kirchner, J. J. Stauble 

HOUSTON: C. E. Butts, H. J. Cannon, R. R. 
Clarke, R. H. Garrett, W. P. Holland, Jr., 
J. B. Jansen, P. W. Lindhorst, M. R. Setz- 
er, J. D. Spencer, C. W. Hobbs, D. B. 
Maris, J. S. Pharr, O. T. Verble, K. J. 
Walker, R. G. Walton, R. A. Williams 

KALAMAZOO: J. M. Bowken 

KANSAS: R. Branum, D. C. Johnson, J. R. 
Krstolich, H. E. Foland, C. S. Koegel, R. 
A. Russell, G. J. Palmer, R. L. Garrett 

LOS ANGELES: F. E. Ainsworth, J. D. As- 
kew, T. B. Barbery, R. D. Bartlome, H. 


R. T. Grisell, J. H. 
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course, all Sections should benefit. 
There are many people interested in 
joining ISA; the job that remains is 
a selling job. 


2. @ 


Sometime during the Geophysical 
Year the first earth satellite made by 
man will be launched. Members of 
the Los Angeles Section at their June 
12 meeting got some first hand infor- 
mation on the satellite from T. Mc- 
Millian of the U.S. Navy Electronics 
Laboratory. McMillian spoke on the 
“Earth Satellite and the San Diego 
Minitrack Station.” McMillian is in 
charge of the Earth Satellite Tracking 
Project in San Diego. 


= WP 


More than 170 couples turned out 
to trip the light fantastic at the larg- 
est dance ever held by the Houston 
Section, J. W. Bergfield on the spot 
journal correspondent reports. The 
Ladies Night Dinner Dance held at the 
Houston Country Club on June 28 fea- 
tured the Tony Martin orchestra. R. 
E. Houlihan, dance chairman, saw to 





it that the roast beef dij 

ished off in fine style. ~ pal 
fore the dance, W. B. Rawson was 
sented with the Past President 
and appreciation Certificates 
awarded to all Past Presidents, 


e & 


The June meeting of the 
Bay Section was held at the 
Power Idea Center in St. Petersburg 
Correspondent Dick Wood reports 
that the Taylor Instrument Co. fily 
“Information at Work” was 
After the regular meeting and th 
film, the Section was taken ong 
of the Florida Power Dispatching Gg, 
ter in St. Petersburg. 


x * * 


Paul Henke of the Indianapolis Sq. 
tion, reporting in on the Section’s Juy 
meeting, tells us that K. C. Carroll 
senior development engineer in fy. 
perimental Flight Test of the Allison 
Division, General Motors Corp, wa 
the main speaker. Carroll spoke » 
“Aircraft Engine Instrumentation fg 
Flight Testing.” 








T. Bean, R. J. Brown, U. Brusa, W. P. 
Carroll, F. H. Cash, W. G. Coe, R. P. 
Comport, J. T. Casey, J. D. Currie, T. E. 
Davis, R. R. Davisson, M. Dodak, J. F. 
Emerson, M. J. Erickson, G. J. Friedman, 
M. M. Gibbs, J. D. Grode, P. W. Hacke, F. 
H. Jeys, R. A. Hanson, G. H. Hearon, R. 
F. Hintz, R. E. Kemp, L. S. Khazoyan, 
C. R. Kutschinski, J. C. Kyle, D. E. Love- 
lace, G. L. Meder, R. W. Murray, Jr., J. 
Ogg, J. K. O’Sullivan, V. J. Pieroni, Jr., 
R. L. Pitzer, G. T. Rayfield, G. M. Sala- 
monovich, W. A. Schmitt, R. E. Stanaway, 
G. A. Tingley, T. Van Reenen, G. S. Van 
Sickle, R. D. Webb, R. L. Welch, J. B. 
Woodbridge, C. A. Webb, M. R. Barr, A. 
L. Brooks, R. E. Day, R. L. Flint, A. M. 
Hickman, G. B. Keim, A. F. MacCulloch, 
iev, M. L. Stufflebeam, D. E. Comer, 
. Fox, D. Hanks, S. Hirabayashi, R. 
, W. J. Ray, G. D. Richmond. 
G. Spurr, T. M. Taylor, F. J. Ziol 


MOJAVE: E. B. Ollikkala, D. G. Thomson, G. 
M. Truszynski, C. J. Coppock, W. B. Mc- 
Cabe 

MONTREAL: A. Rocheleau 


NEW JERSEY: R. W. Borut, H. M. Craw- 
ford, A. M. Gardiner, W. E. Oldes, T. E. 
Ryan, H. H. Seddig, W. Beck, T. E. 
Downs, J. F. McLaughlin, E. W. Richter 

NEW ORLEANS: A. J. Branan, A. F. Kneale 

NEW YORK: W. W. Garey, J. S. Caldwell, 
A. Stein, Dr. Graham Clark, E. Foodim, 

S. Gorrill, Dr. S. MacLean, S. 
Wolder 

NIAGARA FRONTIER: H. 
Tubbs, K. S. Rankin 

NORTHERN CALIFORNIA: J. Rosener, Jr., 
H. E. Kessinger, A. B. MacLane, K. C. 
Rich, E. W. Waller 

NORTH TEXAS: W. E. Addison, R. H. Berk- 
shire, R. J. MacDonnell, D. A. Scott, Jr., 
W. O. Wettengel, J. S. Howell, J. McLain, 
J. C. Peard, J. E. Russell, W. C. Seymour, 
C. P. Stellmaker, O. W. Wittmer 


OAK RIDGE: J. P. Morgan, Jr., T. B. Pulki- 
nen, B. Kuperstock 


PADUCAH: J. 


PENSACOLA: D. 
Reut 


Schmidt, D. L. 


O’Bryan 
A. Mullis, R. P. Nance, R. 


PHILADELPHIA: S. P. Higgins, L. T. Fr 
man, W. V. McGalliard, C. L. Glen, Jr, 
W. E. Lynn, H. H. Rosen, R. M. Be 
mont, T. W. Betz, J. W. Frye, D. J. Hall 
C. D. Mace, G. R. MeMillin, C. W. Parker, 
M. P. Santoro, W. E. Smith, G. Stable, 
Jr., W. A. Weinmann, E. A. Zeiner 
PITTSBURGH: C. F. Feather, C. B. Alms, ¢. 
W. Cline, A. D. Damick, F. M. Giffin, B 
W. Taylor, E. J. Wolf 
PORTLAND: F. Andrist, J. C. Coleman 
RICHMOND-HOPEWELL: C. T. Smith, L 
Taback 
SAINT LOUIS: F. 
E. Matheny 
SAN DIEGO: W. D. Barwarth, R. C. By 
ant, W. A. Erickson, E. E. Muehiner, D. 
Senuta, H. K. Cheney, L. J. Kamm, B.D. 
Mylius, S. Rogers 
SARNIA: W. G. Gansler, 
Spalding 
SCIOTO VALLEY: C. J. Gilmer 
SEATTLE: J. W. Granholm, R. M. Kerr, & 
C. Martin, W. C. Swindlehurst 
SOUTH BEND: R. E. Emmons 
SOUTH TEXAS: H. C. Floyd, Jr. 
SACRAMENTO: J. E. Howe 
TORONTO: V. N. Stock, E. A. McLean, 2 « 
V. Tompkins, J. W. Ames, J. D, Hodge 
D. N. Seard, T. A. Stenning, D. H. Brow 
TULSA: J. H. Black, W. D. Isbell, it 
Wood 
TWIN CITY: W. T. Dalton, V. W. Bartltt 
G. C. Kachel, Jr., J. A. Miller 


E. Coe, F. R. Lyneh, 6 


C. Parkin, 6 


WASHINGTON: J. O. Watts ‘ 

WICHITA: C. J. Adriance, R. Ambaruch, 
Turkeltaub 

WILMINGTON: G. Bergson, P. D. Sehnelt 
G. Lutter, J. K. Munson, J. H. Hocket 
D. Meyer 

WAYNE COUNTY: H. L. Anderson, ¥.% 

awk 


B 

MEMBER-AT-LARGE: J. 0. Brown, ¥. 

Harms, C. A. Hartung, W.- H. Courson, F. 
E. Mount, J. S. Constantinides 


FOREIGN: Dr. J. Hengstenberg, M. 1 


Lars-Axel Stromber 
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Derwoual Notes 


The most interesting thing to most people — is other people 





Dean Joseph Weil 
University of Florida 


Francis G. Tatnall 
Tatn 


Francis G. Tatnall, (photo) vice 
president and general manager of 
Tatnall Measuring Systems Co., and 
an active member of ISA both in the 
National Society and the Philadelphia 
Section, was one of 12 technical lead- 
ers honored during the ASTM 60th 
annual meeting held recently in At- 
lantic City. He received ASTM’s 
Award of Merit. 


Joseph Weil (photo) recently cele- 
brated his 20th anniversary as Dean 
of the University of Florida’s College 
of Engineering. Dean Weil has given 
his time and efforts to the leadership 
of the Instrument Society’s Nuclear 
Division as its first director. His 
vision of the need for the application 
of instrumentation in this important 
field will be a continuing inspiration 
to the membership of the Society in 
the years to come. 


Philadelphia Section’s Louis Aric- 
son, administrative vice president of 
Fischer & Porter, will become respon- 
sible for the general management of 
the Data Reduction and Automation 
Division following the resignation of 
Robert Stern, former administrator of 
this division. 


Harold B. Richmond, for the past 13 
years chairman of the board of Gen- 
eral Radio Co., retired June 30, hav- 
ing reached the company’s mandatory 
retirement age. Mr. Richmond joined 
the company as an engineer in 1919 
ro over the years he has risen within 
by company structure. During World 
bso he was chief of the Guided 
Missile Division of the National De- 
fense Research Committee at a time 
__ few had much faith in the future 
of guided missiles. For this work he 
Was awarded a Presidential Medal of 


oral He is a member of the Boston 
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Fischer & Porter Co. announces 
promotions of 3 members of its Data 
Reduction and Automation D vision. 
John Roback, formerly chief project 
engineer, becomes engineering man- 
ager. Roback has been active in de- 
velopment of data reduction equip- 
ment for the past 12 years. C. R. 
Lambert, who was named operations 
manager, came to F&P from Day- 
strom Inc. where he was administra- 
tive engineer. Norbert Weber, former 
manager of F&P’s International Di- 
vision, has been appointed assistant 
sales manager of the division. All 
three are members of the Philadelphia 
Section. 


Gerald Rosenberg of the Central 
Illinois Section has been elected a vice 
president of Consolidated Diesel Elec- 
tric Corp. Rosenberg, who formerly 
served as the company’s sales man- 
ager, was elected a director of the 
company in September 1956. 





Kenneth R. Neale 


William W. Martenis 
Bristol Co. 


Minneapolis-Honeywell 


Appointment of William W. Mar- 
tenis (photo) as manager of the semi- 
conductor activities of Minneapolis- 
Honeywell Regulator Co. was an- 
nounced recently by Paul B. Wishart 
president. Martenis, a member of the 
Twin City Section, has been with the 
company since 1931 and has held vari- 
ous engineering and sales positions. 


According to an announcement by 
D. C. Stanford, application engineer- 
ing manager of the Bristol Company, 
Kenneth R. Neale (photo) has been 
appointed manager of electronic prod- 
ucts applications. A member of the 
Connecticut Section, Neale and his 
group will be responsible for the ap- 
plication of recording and controlling 
electronic potentiometers and bridge 
instruments, pH and_ conductivity 
equipment. 





John A. Mitchell, Jr. 
Milton Roy 


G. J. Wilson 
Milton Roy 


John A. Mitchell, Jr. (photo) has 
been appointed assistant to the presi- 
dent of Milton Roy Company, Robert 
T. Sheen. Mitchell replaces G. J. Wil- 
son (photo) who was recently ap- 
pointed general manager of Milton 
Roy’s new plant in St. Petersburg, 
Florida. Both Mitchell and Wilson 
are members of the Philadelphia Sec- 
tion. 


Appointment of Robert R. Mawson 
(photo) as sales manager for trans- 
ducer products was announced by 
William P. Johnson, director of sales, 
Consolidated Electrodynamics Corp. 
This post has been newly created. 
Mawson, who joined the company in 
1951 as an engineering aide, is a 
member of the Los Angeles Section. 


Leslie Company of Lyndhurst, New 
Jersey announces the appointment of 
Roy D. Kelley (photo) as district 
sales manager for the Southeastern 
United States. Kelley is a member 
of the Niagra Frontier Section and 
has been with the Lyndhurst company 
since 1956. 
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Ray St. Onge 


J. G. Fleming 

IBM Beckman 

Appointments have been made in 2 
divisions of Beckman Instruments, Inc. 
Ray St. Onge (photo) has been named 
product manager for all instruments 
of the Process Instruments Division. 
Formerly, St. Onge was a field engi- 
neer for the company. Robert J. Bau- 
mann has taken over the duties of 
director of marketing for the Scien- 
tific Instrument Division. St. Onge 
is a member of ISA 


J. G. Fleming (photo), a member of 
the New York Section and active in 
the work of the National Society as 
a member of the Structure and Plan- 
ning Committee, has made the move 
from the market research and product 
planning department of Bristol Co. to 
the advanced product planning depart- 
ment of IBM Corp. 


R. N. Pond, vice president of ISA’s 
Industrial Department and a member 
of the Rochester Section, was modera- 
tor at the second session of the semi- 
annual meeting of the American So- 
ciety of Heating and Air-Conditioning 
Engineers held recently at Murray 
Bay, Canada. The second session 
served as a symposium on air-con- 
ditioning instrumentation. 


Cal-Ohm Laboratories of Sterling, 
Kansas, has just announced the ap- 
pointment of Frank H. Cash as service 
and sales representative for the Los 
Angeles metropolitan area. A member 
of the Los Angeles Section, Cash was 
formerly with the Crescent Engineer- 
ing and Research Co. 


Mason-Neilan Division of Worthing- 
ton Corp., will have new Pittsburgh 
and Seattle district sales managers. 
John W. Brown of the Seattle Sec- 
tion and former manager of the Seat- 
tle office has been appointed manager 
of the Pittsburgh district. Thomas S. 
Robinson, a sales engineer at the 
Skaneateles office and a member of 
the Central New York Section, has 
been promoted to district manager at 
Seattle. 


Paul A. Pitt, chief engineer of Solar 
Aircraft Company, announces that 
Seymour Gates has joined the com- 
pany as design engineer. Prior to 
joining Solar, Gates worked in design 
engineering of airborne and ground 
instrumentation for the Aeronautics 
Division of Convair. He is a mem- 
ber of the San Diego Section. 
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Section Officers,, 


AKRON 
Pres. R. D. Scrimgeour, 260 Caston Rd., Akron, 
O.; VP. Robert Moss, Columbia-Southern 

i Corp., Barberton, O.: Sec. Treas. 
M. P. Lucak, Columbia-Southern; Nat'l Del. 
H. Zanders. 

ASHTABULA 
Pres. Joseph E. Nickesch, 522 W. 36th St. 
Ashtabula, O.: VP. John L. Donatone, 1653 W. 


4th St., Ashtabula; Sec. Bob J. Beers, 71/2 
Clinton Ave., Conneaut, O.; Treas. C. Richard 
Caylor, 150 Maruba Ave., Ashtabula; Nat'l 
Del. Norman C. Graham, 1044 Brown Ave. 
Ashtabula; Alt. James B. Driscol, 727 Allen 
Ave., Ashtabula. 

BALTIMORE 


Pres. George B. Greer, 63! E. 36th St., Balt 
more, Md.; WP. Robert M. Brown, 7910 Elm 
hurst Ave., Baltimore 14; Rec. Sec. Paul Kauf 
man, M-H. Regulator, 4610 Harford Rd., Balti 
more |2: Sec-Treas. Thomas S. Elliott, Eneray 
Control Corp., 2127 Maryland Ave., Balt. 18: 


Nat'l Del. Crafton G. Pitner, 807 Northern 
Parkway, Balt. 12; Sgt.-at-Arms Norbert J. 
Rottloff. 

BOSTON 


Pres. Robert Hutchinson, Jr. 
ing Co., 6 Waring Rd., Natick Mass.; Sec. 
Bill Kennedy, Stone & Webster, 49 Federal! St. 
Boston: Nat'l Del. Owen C. Jones, Box 15! 
Wellesley Hills, Mass.; Mem. Ch. R. L. Vivian: 
Employmt. Ch. G. S. Baird: Pro. Ch. John 
Rauseo; Pub. Ch. C. H. Brown; Ed. Ch. Henry 
G. Phelps. 
COLUMBUS 
Pres. F. B. Kroegar, 413 Blenheim Rd., Colur 
bus 14, O.; VP. G. C. Van Fossen, 186 Wayne 
St., Hilliards, O.; See. Lewis De Walt, 185 W. 
Ith St.. Columbus; Treas. R. E. Post, 502 
Colon’al Ave., Worthington, O.: Nat'l Del. 
G. N. Krouse, Box 3508, Columbus 14: Alt. 
E. J. Deardurff, 181 Moull St., Newark, O. 
CENTRAL ILLINOIS 

Pres. James W. Mahannah, 2107 N. Kellogg 
Ave., Peoria, Ill.; VP. Gordon L. Holliday 
105 Hatterman Ave., Peoria: Sec. Earl R. 
Mauerman, 1419 W. Maywood, Peoria; Treas. 
R. E. Hopkins, 724 Ridgemount Rd., Peoria. 


CHATTANOOGA 
Pres. H. B. Chowning, 3004 Ozark Circle 
Chattanooga, Tenn.; Sec. Howard C. Thach 
1075 Graysville Rd., Chattanooga; Nat'l Del. 
M. L. Stephens, Tyner Rd., Chattanooga; Alt. 
P. H. Merriman, 518 Young Ave., Chattanooga 
CENTRAL KEYSTONE 
Pres. Robert G. Spangler, Hanover St., Spring 
Grove, Pa.; VP Donald R. Witmer, 133 E. 
Lemmon St., Lancaster; Sec. Albert E. Bates 
5912 Colorado Ave., Harrisburg; Treas. Rich 


Metal Engineer 


ard C. Goltsch, 13 Chester St., Lancaster; 
Sec. Del. Charlies A. Kohr, 151! Clearview 
Ave., Lancaster; Mem. Reps. H. |. Hartman 


and William Hochersmith; Tech. Socs. Eugene 
Myers: Pro. Ch. John H. Raver; Mem. Ch. 
Wm. Brosch: Pub. Ch. Wm. Nagory; Ed. Ch. 
Charles Anderman, Jr.; By-Laws Ch. Richard 

H. Showers. 

CUMBERLAND 
Pres. Everett B. Smith, M-H, 4612 Harford Rd 
Balt. 14: VP. Warren L. Bantz, Kelly-Sprinafield 
Tire Co., Kelly Blvd., Cumberland; Sec.-Treas. 
Ray Bampton, Celanese Corp. of America 
Box 444, Cumberland; Nat'l Del. Robert Wi 
son, Kelly-Springfield Tire Co., Mem. Ch. 
Richard Strikler; Pro. Ch. Ray Chaney: Pub. 
8; 


Ch. Willard Adams: Nom. Com. Ch. 
Roberts. 

EASTERN NEW YORK 
Pres. J. N. Groves, 639 McCellan St., Schenec 
tady: VP. A. |. Dahl, 317 Robinson St. 
Schenectady; Rec. Sec. H. W. Kemm, 162! 


Central Ave., Aibany, N. Y.; Cor. Sec. G. P. 
Skala, G.E., Bldg. 5, Room 223, Schenectady 
N. Y.: Treas. H. L. Healing, Box 26, South 
Bethlehem, N. Y.; Nat'l Del. W. R. McKeag 
Spring Rd., No. 2, Scotia, N. Y 

FOX RIVER VALLEY 


Pres. Gordon J. Crotteau, 737 W. 4th St 


Mosinee, Wis.; VP. Robert W. Panter, 1770 
Smith St., Wis. Rapids, Wis.; Sec. Bruce 
Wallace, Taylor Inst., 7944 W. Medford St. 


Milwaukee 16: Treas. Howard Patterson, Thil 
many Paper & Power Co., 507 Reaume Ave. 
Kaukauna, Wis.; Nat'l Del. George L. Har 
man, Jr., Bailey Meter, 3718 N. 92 St., Mi 
waukee: Alt. John Matter Jr., 109 S. Appleton 
St.. Appleton, Wis.; Mem. Ch. Chas. Mercer: 
Emplymt Ch. Howard Thomas. 
LOS ANGELES 

Pres. Richard R. McGee; VP. J. C. 
ewegen: Sec. Chester S. Beard; Treas. Harris 


Groen 


Anderson; Nat'l Del. Claude g 
be wry ge Counctions Williem at At 
elmut W. Geyer, Eugene § : 
Glen Wilson: Mem. Ch. Merritt A: Wig 
LEHIGH VALLEY 


Pres. Wm. A. Gregory, 2838 Woodland 


Rosyln, Pa.; VP. Chas. F. H 
lumbia Ave., Palmerton, Pan Ser we 
Kunkle, 616 5th Ave., Belviders Pa 7 


V. Russell Berkhart, 1496 S. ‘on 
lentown, Pa.: Nat'l Del. Earl een Sth 
Ch. Harold A. DeBemer: Pro. Ch. Rober fat 
Sa 
res. Maurice Embertson, Pyro-Mati 
Ww. National Ave.., Milwaukee, VP. jaa 
McCormick, General Controls Co ure 
Burnham St., Milwaukee: Sec. John S. Wright 
Milwaukee Gas Light Co., 626 £. Wiscongi 
Ave., Milwaukee; Treas. Robert Koehler “a 
er Brewing Co., 4000 W. State St., Milwaule 
Nat'l Del. George R. Jensen Geo. Ch; 
Co 153 Silver Spring Dr. Milwaukee: tg 
Thomas Holloway, Johnson Service Co. I 
E. M yan St.; Mem. Ch. Clarence Johnson 
NEW JERSEY 
Pres. W. H. Shellenberger, 739 Hardi 
Westfield, N. J.; VP. Danie! Dinzik Old ha 
5 Dr.. Hedminster, N. J.: See. Warren ¢ 
1ur Moore Co., 342 Madison Ae. 
New York I7, N. Y.; Treas. Joe Yanak MW 
Kellogg Co., 7!! 3rd Ave., New York 7 NY: 
Nat'l Del. Eliot H 125 Kensington Ay. 
Plainfield, N. J.; Mem. Ch. W. H. Adams 


Journal Correspondent Car Holinger: fm 
plymt. Ch. Freeman Smith; Pro. Ch, & 
Kretzmer; Pub. Ch. George Birchall. Jr. 
PENSACOLA 
Pres. Frank A. Thomas. Box {615 Mobile, Als, 
Mem. VP. L. Grant Nelson, 2407 W. Jackson 
Pensacola, Fla.; Tech. VP. Wesley Robins: 
Chemstrand Cort Box 1507, Pensacola: Pre, 
VP. O. Weir, Chemstrand Corp.: See. ty 
Hartwe 926 Ryders Lane, Mobile: Tra 
Russell Sutton, W. Garden Bldg., Pensacols 
Sec. Del. W. H. Matthews, Chemstrand Cop 
OAK RIDGE 
Pres. D. S. Toomb; VP. C. S. Lisser: See j 
A Russel!, Treas. D. J. Yeager: Nat'l Del, Jf 
Mahoney; Alt. R. K. Adams. 
TULSA 
Pres. W. N. Donarchy, Westcott & Greis, ba 
839, Tulsa, Okla.; VP. Max Nigh, Service Pipe 
Line, Box 1979, Tulsa; Sec. W. W. Vandiver 
D-X Sunray O Box 381, Tulsa; Treas. George 
Woolfa 


Oklahoma Natural Gas, 624 S. be 

ton, Tulsa; Dir Breen Ringland; Comm. 
S. M. Bagwell; Pro. Ch. Jack Teed; Mem. G 
Chuck Jurries. 

SAVANNAH RIVER 
Pres. J. W. Cochrane, 1918 Bunting Dr. & 
Augusta, S. C.; VP. R. P. Hawthorne, 515 Cat 
terbury Ct., Aiken, S$. C.; Cor. See. LE 
Busch, 668 Seymour Dr., N. Augusta, §. © 
Rec. Sec. A. W. Rothwell, 680 Lorraine Dr. 
N. Augusta, S. C.; Nat'l Del. H. V. Graybed 
Box 6222, N. Augusta, S. C.: Mem. Ch Eb 


Rudd, Pro. Ch. R. W. Lovell: Pub. Ch. 8 ™ 
Bailey; Nom. Ch. J. J. Monahon; By-Laws Cb. 
C. L. Saunders. 
TWIN CITY 

Pres. John L. Schmidt, 1879 University Ave 
St. Paul 4, Minn.: VP. Harold Rose, Minnesot 
Mining & Mfg. Co., 400 McKnight Rd, & 
Paul 6: Sec. Tony Pierce, Crossley Associates 


Inc., 842 Raymond Ave., St. Paul 14; Treas. 
W. Swanson, M-H Regulator, 5228 W. Séth §, 
Minneapolis 24; Nat'l Del. John R. Lov 
Minnesota Mining & Mfg. Co.; Alt, Rober 
Cah Ramsey Engineering, 245! Universit 
St. Paul 14. 

WASHINGTON ; 
Pres. Keith D. Wyble, 9616 Burnett Ct., Site 
Spring, Md.; VPs. Vernon E. Benjamin, Code 
238, Taylor Model! Basin, Washington 7, 0% 
snd Henry L. Mason, 3708 Albemarle & 
N.W., Washington 16; Cor. Sec. Arnold Wer 
ler. Nat'l Bureau of Standards, 103 Mik 
Washinaton 25: Rec. Sec. Joshua Stern, 
Rose Rd.. Chevy Chase, Md.: Treas. Bob Rus 
kin, 2515 Eliot Pl. S.E., Washington 4; 
De!. S. H. J. Womack, Nat'l Bureau of Stan 
ards: Alt. E. C. Lloyd, Nat'l Bureau of Stand: 


aras 


WICHITA ; 

Pres. Martin B. Callstrom, Jr., 1488 Coolidgé. 
Wichita 3. Kansas; VP. Walter O. Maramore, 
230 S. Chautaqua, Wichita 8; Sec. Joe - 
Bulmer, 1601 W. | 3ist St. N., Wichiie 
. George E. Bindewald, Box. 1097 
Dorado. Kan.: Mem. Ch. Richard Winters; 
Ch. Harold M. Drake. 
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Honeywell Buys Out Raytheon Shares 
in the industry this month 
f Minneapolis-Honeywell’s 
Raytheon’s share in Data- 
matic Corp. Raytheon, which held 
40% stock interest in the company, 
sold out for a reported $4,500,000. A 
representative from Raytheon said 
that the sale, which represents a capl- 
tal gain to Raytheon, does not include 
certain advances to Datamatic which 
are repayable in 1958 and 1959. In 
explaining the reasons for the sale the 
company spokesman said that Ray- 
theon’s own business, which is grow- 
ing rapidly, and Datamatic were in 
competition for Raytheon’s available 
capital funds. 


Big news 
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purchase of 


F & P Looks Ahead to 20 More 


As Fischer and Porter celebrates its 
2th year, the prospect of a bright 
future looms on the horizon. Opera- 
tions show profits this year are up 34% 
over the previous fiscal year. Orders 
received this year increased 27% while 
shipments were 31% greater during 
the fiscal year ended April 1957. 


What’s In A Name? 


Consolidated Electrodynamics puts a 
lot of emphasis on a good name — a 
good name being one that avoids con- 
fusion — and has accordingly changed 
the name of its Electronics Industries 
Division to the Alectra Division. Hugh 
F. Colvin, president of the company, 
points out that because several com- 
panies have names similar to Elec- 
tronic Industries the Division’s name 
was changed. 


SAMA Gets New Manager 


Effective August 
1, the Washing- 
ton office of the 
Scientific Appara- 
tus Makers Asso- 
ciations will have 
a new manuager, 
Kenneth Ander- 
sen, executive 
vice president of 
SAMA, reports. 
George E. Law- 
rence succeeds W. 
C. Stevenson who served as manager 
since 1943. 

Lawrence brings to this post a wide 
background of experience. He has 
been with Bausch & Lomb for 18 years 
and is presently manager of their 
Washington office and director of the 
company’s government relations. His 
work in instrumentation with the 
BSDA of the Department of Commerce 
Was 80 outstanding, that B & L al- 
lowed the Commerce Department to 
draft him for a tour of duty as Deputy 
Administrator of BDSA. A graduate 
of Annapolis, Lawrence lives with his 
Wife and 2 children in Maryland. 
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Burroughs Fastest Growing in Nation 


The nation’s fastest growing manu- 
facturer of office equipment and elec- 
tronic data-processing systems is Bur- 
roughs Corp., according to a directory 
of the 500 largest industrial corpora- 
tions in the U. S. published recently 
by Fortune Magazine. Figures show 
that the company has risen to 147th 
place among all industrial concerns in 
the nation on the basis of total rev- 
It has advanced 40 positions in 
only 2 years. To keep up with their 
increasing needs, Burroughs has re- 
located and expanded its Los Angeles 
and Dayton Defense District Offices. 


enue. 


World’s Most Modern Optical Shop 


The most unique feature of the new 
wing scheduled for completion by 
Perkin-Elmer in September will be 
what is considered by many to be the 
world’s most modern optical shop. 
Precision optics, aspheric elements and 
optics for tracking cameras and sys- 
tems will be manufactured in an area 
where enviroment is rigidly controlled. 
To add to this control, the building 
will be an “interior room” with no ex- 
terior walls. The suspended ceiling 
with flush air-conditioning fixtures, 
while common in office buildings are 
rarely found in production areas. Not 
only will the air-conditioning clean 
air, but it will also control temperature 
within +1°F. 


Scientists Should Be ‘‘Mix Masters’’ 


Education came into the spotlight 
this month when 2 top-level Chicago 
Apparatus Co. officials spoke candidly 
about scientific careers, laboratory 
equipment and their relation to educa- 
tion. Payne Heimbrodt, vice president 
of the company, in his remarks to stu- 
dents of Kansas City’s Southwest High 
School, stressed the need for well- 
rounded personalities for young men 
and women considering careers in sci- 
ence. “School grades are important,” 
he said, “but every day we see men 
who are promoted faster than equally 
smart colleagues because they can ex- 
press their ideas better. The scientist 
who gets ahead is a good speaker and 
writer.” He emphasized the need for 
students to learn to mix well with 
others and to get plenty of speaking 
practice while they are in school. 

James O. Bengston, president of the 
company, linked the increased sales of 
laboratory equipment with the larger 
number of college science graduates. 
The major reason for this, he said, is 
that industrial companies, obtaining a 
fresh supply of talent at graduation, 
need more laboratory equipment. 
Orders are up 15% over last year and 
Bengston expects the trend to continue 
for the next several months. 
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Robertshaw-Fulton officials and 
community leaders break 
ground for the $250,000 Western 
Research Center in Anaheim, 
Calif. Seen here doing the 
honors are Thomas H. Jeffers, 
general manager of the new cen- 
ter; Robert Wehrill, Aeronaut- 
ical Div.; Wilbur F. Jackson, 
Grayson Controls Div.; Fred 
Freim, Anaheim C. of C.; Mayor 
Charlies A. Pearson anc Oscar 
Schultz, Anaheim C. of C. 








ASME Elects New Officers 


The 60th Annual meeting of the 
ASME in Atlantic City recently saw 
the election of a new roster of officers. 
They are: Richard T. Kropf, Belding 
Heminway, president; F. L. LaQue, 
International Nickel, vice president; 
C. L. Clark, Timken Roller Bearing, 
director; A. E. Juve, B. F. Goodrich, 
director; J. H. Koenig, director; R. E. 
Peterson, director; and R. W. Seniff, 
B & O Railroad, director. 


TI Earnings Expected to Zoom 50% 


Continued expansion in all its major 
activities will make 1957 the best year 
yet in Texas Instrument Company’s 
history, Erik Jonsson, president of the 
company reports. He said that events 
so far this year have confirmed his 
earlier predictions that sales will def- 
inately reach $65,000,000 and possibly 
$70,000,000. If this is the case, pre- 
dicted 1957 sales would represent an 
increase of 50% over 1956. It is no 
wonder that sales are zooming upward. 
Recently a new advance in direct cur- 
rent amplification was released by TI 
when it introduced the first completely- 
transistorized, electronically-modulated 
d-c amplifier for use with milliammeter 
recorders. Modulation is accomplished 
entirely by electronic means — no 
mechanical chopper to introduce noise 
problems or maintainence and wear. 
With such advances, the company can 
rightly expect steady growth. 


359 























Walter B. Manson, Jr. 


Measurements 


K. T. Bridgman 
Bailey Meter 


Representatives of Bailey Meter Co. 
announce the appointment of K. T. 
Bridgman (photo) as manager of the 
company’s Schenectady district office. 
A registered professional engineer in 
Massachusetts, he is a graduate of 
Purdue University and holds a bache- 
lor of science degree in mechanical en- 
gineering. 


Walter B. Manson, Jr. (photo) has 
been named assistant to Harry W. 
Houck, president of Measurements 
Corp. He was formerly with Thomas 
A. Edison Industries of the McGraw- 
Edison Co. and joins Measurements in 
connection with its program of expan- 
sion. 


L. D. Strom and W. R. Hedeman, Jr. 
have received appointments as assist- 
ant chief engineers in the Apparatus 
Division of Texas Instrument Co., Inc. 


The newly created post of vice 
president for marketing at Tracerlab, 
{nec., will be filled by Homer S. Myers. 
Myers was one of the founders of the 
firm and has been general manager of 
its Industrial Division. 


Barksdale Valves announces that 
Dick Nash has joined their Hartford, 
Conn. office. He will be responsible 
for the sale and field service of the 
company’s valves and pressure 
switches in the Southern Connecticut, 
Western Massachusetts and Vermont 
areas. 









R. K. Hoffman 


Philias H. Girouard 
CEC Acme 
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The duties of chief application en- 
gineer have been taken up by Robert 
Webb at the Audio and Recordata Di- 
visions of American Electronics, Inc. 


Former production superintendent 
of Varian Associates’ Tube Division, 
Arnold Wihtol has been made the new 
/manager of manufacturing. 


Herbert E. Taylor, Jr. will join Phil- 
co’s Government and Industrial Divi- 
sion as marketing manager for indus- 
trial products. Prior to coming to 
Philco, he was commercial sales man- 
ager for Federal Telephone and Ra- 
dio Co. 


On page 255 of our June issue we 
labeled a photograph Nathaniel Brew- 
er. The gentleman in the photo was 
actually Alexander Greenfield, new re- 
search director of Fischer & Porter 
Co. 


Leo Stamler has been appointed 
staff engineer with the industrial sales 
department of Servo Corporation of 
America. A native of New York, he 
received his bachelor of electrical en- 
gineering degree from Cooper Union 
and his masters from New York Uni- 
versity. 


Gulton Industries, Inc., has elected 
James E. Dingman and William G. 
Stott as directors of the company. 


Formerly an administrative official 
of Minneapolis-Honeywell Regulator 
Co., John R. Lenox has been elected 
vice president in charge of operations 
of Datamatic Corp. Lenox has been 
with the company since 1937. 


Following the recent annual meet- 
ing of stockholders, R. K. Hoffman 
(photo), manager of the Engineered 
Products Division of Acme Precision 
Products, Inc., was named vice presi- 
dent of the company. Hoffman, a reg- 
istered professional engineer, joined 
Acme in 1946. 


Philias H. Girouard (photo) former- 
ly assistant director of engineering 
with Consolidated Electrodynamics, 
has been appointed director of a new 
company division which will specialize 
in engineering, design and manufac- 
ture of a standard line of magnetic- 
tape recording and reproducing equip- 
ment to be called DataTape Division. 

































Thomas T. Arden 
Robertshaw-Fulton 


The board of directors of 
shaw-Fulton Controls Co. anne 
recently the election of 
Arden (photo) as president of th 
pany and John A. Robertshaw ( 
former president, as chairman ¢ 
board. 


Dr. James A. Krumhansl has 
named associate director of the B 
Research Laboratories of the 
Carbon Co., division of Union Gg 
Corp. Dr. Krumhans! is the aut 
several technical papers. 


Ed. Kinney, considered by manyi 
be one of the best qualified engi 
in the tape recorder business, joint ® 
the Audio and Recordata Divisions 
American Electronics Inc. as chief a 
gineer. His wide experience includy 
work on the first instrumentation m 
corder built in the United States, 


Lockl 


Dr. Norman H. Moore, vice pret 
dent and managing director of tt 
Electron Tube Division of Litton Ir 
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ton to assume the new post. Phases « 

This ex, 

enginee 

John T. Gossett, president of Garg Process 

tral Scientific Co., a subsidiary @ Assigns 
Cenco Corp., recently made known i 

appointment of A. E. Knox (photo)# * Fligh 

the new post of national sales manam New me 

er for the company. Knox joined of aerox 

Cenco in 1944. mental | 

* Fligh 

Develog 

automat 

® Math 









RES eB ores. 


Racha 


ead 


Fae ARN 





: ‘a Nuys 6, or Sunnyvale 30, California 





Here A. E. Sibley (right), Data Systems and Automation section head, discusses new methods of applying digital conversion equipment 
toa high speed plotting problem with C. M. Wimberley (center), Programming and Mathematical Analysis group leader, and 





E.K. Fisher, Manager of the Data Services and Mathematics Department. In rear: Electronics Specialist F. A. Alvina operates a recently 


developed high speed data conversion system producing 704 computer tape directly from originally recorded telemetering tape. 


Lockheed Missile Systems announces new positions in 


DATA PROCESSING AND ANALYSIS 


li Few areas of missile systems technology equal automatic 
data processing and analysis in the need for continuing advances. 


At Lockheed Missile Systems, a major effort is underway in 
these fields. Emphasis is on new methods and approaches in all 
phases of automatic data conversion, processing and analysis. 


This expanding program has created a number of new positions for 
engineers and scientists in areas of flight test analysis, flight test data 
processing, mathematical analysis and automatic data conversion. 


Assignments are of a most advanced nature and include: 
" Flight Test Data Analysis 
New methods of analyzing reduced data and technical reporting in fields 
of aerodynamics, propulsion, guidance, telemetry, dynamics, environ- 
mental testing and behavior of ballistic and non-ballistic missiles. 
: sa Test Data Processing 

img new methods of processing, making maximum use of 
automatic equipment. 
a Mathematical Analysis 

tilizing IBM 704 and 650 digital computers on advanced data 
Processing, celestial mechanics, thermodynamics, flight controls and 
- New approaches to complex problems are stressed. 
: Automatic Data Conversion 
new procedures and systems of electronic and 

electiomechanical equipment to reduce human operations and 


decisions to a minimum and to convert large amounts of data into 
optimum form for advanced analysis. 


ning open through supervisory levels. Those possessing 
uhed el of ability and interest in these growing fields are 
to address the Research and Development Staff at 


id 





MISSILE SYSTEMS DIVISION 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS + PALO ALTO « SUNNYVALE 


CALIFORNIA 































, SEE THEM FIRST AT THE ISA SHOW 


a “pic preview” of some of the NEW PRODUCTS you 
see at the 12th Annual ISA Show, Cleveland, Sept. 9.13 





Electronically Modulated Amplifier 


The first electronically-modulated 

d-c transistor amplifier will be in- 

troduced at the coming ISA show. 
For use with the recti/riter and other 
milliammeter recorders, the new Model 301 
greatly increases recorder versatility and 
opens a whole new field for low cost gal- 
vanometer recording. Sensitivity is 10 mv 
de to 100 volts de full scale in 12 ranges. 
Has a frequency response up to 50 cps. 
Because it uses no vacuum tubes, it is ex- 
tremely rugged, reliable, and quickly stab- 
ilizes itself. Booth 610. Texas Instru- 


ments, Inc., Houston 6, Texas. 
Circle 1P on Readers’ Service Card 





New Digital Voltmeter 


This product is so new that full 

information is not yet available, 

but you'll have a chance to see it 
in operation at the Cleveland Show. We 
do know that it can directly drive print- 
out units and that it features an entirely 
new single-plane wide-angle read-out with 
non-overlapping characters of exceptional 
sharpness. A transistorized circuit using 
KIN TEL’s proved chopper-stabilized d-c 
amplifier provides unusual accuracy, stabil- 
ity and reliability. Booths 1464 and 1470. 
KIN TEL, San Diego, 12, Calif. 


Circle 2P on Readers’ Service Card 


84A 


Instantaneous 3-Position Controller 


Scheduled to be unveiled at the 

ISA Show is a new 3-position con- 

troller which operates much faster 
than former controls incorporating auto- 
matic interrupters. Two  contact-meter- 
relays included in the circuit provide re- 
liable limit control, but are adjusted to 
eliminate the delay inherent in periodic 
contacts locking and unlocking while a 
signal is being sampled. The single-con- 
tact meter can be adjusted to “coast” the 
signal back to the control point, preventing 


Booths 1020-22. Assembly 


overshoot. 


Products Co., Chesterland, Ohio. 
Circle 3P on Readers’ Service Card 





Manifold 2 and 3 Way Valves 


Among the many new develop- 

ments to be seen at the Cleveland 

Show are the 2 and 3 way solenoid 
valves suitable for manifold mounting. 
This construction meets the need for group- 
ing valves on a common body, eliminating 
separate pipe connections to each valve. 
Valves can be controlled individually or 
in. any combination. Their bodies are of 
forged brass with crown type seats. Sol- 
enoids have stainless steel cores and soft 
composition discs for tight closure. Suit- 
able for handling air, gas, water, light oil, 
etc. Booth 931. Automatic Switch Co., 
Florham Park, N. J. 


Circle 4P on Readers’ Service Card 














Electronic Liquid Level Controller 


Another attraction at the Show wil 
be new models of liquid-level anj 
interface controllers developed 
provide a throttling action in an electronic 
output. They furnish a 1 to 5 milliamper 
output on a 110 volt a-c supply. Operate 
on the change in forces, resulting from 
buoyancy of a float. Can be supplied wih 
4 to 8” mounting flanges, for liquids wit 
specific gravities as low as 0.25, and it 
corrosion-resistant materials. Booths §l3 
and 815. Moore Products Co., Lycoming 
St., Philadelphia 24, Pa. 
Circle 5P on Readers’ Service Card 





New Multi-Unit Control 


A new approach to panel layne 

for miniature process cont 

be on display at the ISA Shot 
This approach is made possible by a mu 
unit control system. As many as 98 
dividual instrument units can be 
in a compact group and each grou 
mounted on a subpanel, so only 4 


p can 


- b ; e 
cut-out is made in the main p® 
standard radio relay rack. Many « 
arrangements possible. Booths 932, 


938 and 940. Manning, Maxwell & 








Stratford, Conn. _ 
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See Us At Booth No. 1446 
S.A. Show—Cleveland 
Sept. 9-13 












THE LIBRASCOPE 


Model 25 COM PUTING 
LINEAR INTEGRATOR 


for flow totalization - temperature 
recording averaging - 

area computations in gas 
analysis procedures 


e) 
a . 


Eliminates manual integration 
of recording data. 
Provides continuous integration. 
Direct reading and also remote 
reading through electrical impulse output. 
Fits all Standard or Miniature 
Strip Chart Recorders. 


Computors, Controls, Components 


Representatives 
located in principal cities 
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A SUBSIDIARY OF 


The Model 25 Librascope Com- 
puting Linear Integrator is 
designed to provide a fast, 


IBRASCOPE 


Librascope, Incorporated * 808 Western Ave. « Glendale, California 


Circle 84A on Readers’ Service Card 


SPECIFICATIONS 


Accuracy — 1% full scale 

Shaft Rotation —0° — 100° 
Range —0% — 100% 

Input Shaft Torque —0.1 in. oz. 


Outputs — 
Mechanical counter — 4 digits 
Electrical Pulse 
DC Volts: 28 —amps.: 0.5 
AC Volts: 110 —amps.: 0.5 
Size — 3.0” x4.38” 
Weight — 1.5 (Ibs.) 
Computer is sealed against dust. 


Installation kits are designed 
to fit any standar«l or 
miniature chart recorders. 


For detailed information of 
Model 25, write for 


Computing Linear Integrator 


Bulletin just released. 





85A 








>) PIC PREVIEW 


Nuclear Magnetic Resonance Spectrometer 


The Instrument Division of Varian Associates will demonstrate 
a nuclear magnetic resonance spectrometer with many associated 
magnetic systems and the all-new double resonance accessory at 
the September ISA Show in Cleveland. The complete line of 
graphic recorders will also be shown at Booths 1369, 1371 and 
1373. Varian Associates, Hansen Way, Palo Alto, Calif. 

Circle 7P on Readers’ Service Card 





Diaphragm Operated Control Valve 


One of the features at the ISA Show in 
Cleveland will be a new diaphragm control 
valve with integral positioner. The posi- 
tioner is designed for corrosive service. 
Valve body, stuffing box, integral seat and 
internal parts are all precision machined 
from a solid block of Teflon and encased 
in a stainless steel housing. The plug and 
s‘em are integral, precision machined from 
Kel-F rod. Characterized and calibrated 
valve plugs 0.003 minimum to 2.50 max- 
imum Cv with maximum rangeability 50 
to 1. Booth 1562. George W. Dahl 
Co., Inc., 430 High Street, Bristol, Conn. 

Circle 8P on Readers’ Service Card 





New 8-Channel Recording System, Programmer 
At Booths 


1318 and 1320, 
you will see 
new model 158- 
5490 8-channel, 
single - console 
recording  sys- 
tem for record- 
ing output of 
analog comput- 
ers, with new 
model 183 pro- 
grammer, 





which s‘arts and stops the recording system, checks initial con- 
dition of computer, records solution over a predetermined length 
of record, and calibrates each channel for readout at a later date. 


Sanborn Co., Cambridge, Mass. Circle 9P on Readers’ Service Card 


New Meter Features Overrange Protection 
A completely new 


concept in mercuryless 
meter design will have 
its preview at the ISA 
Show. Type 37 dia- 
phragm meter uses pre- 
formed, highly-sensitive 
diaphragms nested to- 
gether for positive over- 
range protection to full 
static pressure. Dia- 
phragms are welded at 
their outer circumfer- 





ence to opposing faces of a series of spacing rings at the inner cir- 
cumference. Under pressure, unit compresses to form a metal-to- 
metal column preventing overrange damage. Booths 528, 530, 


701. Foxboro Co., Foxboro, Mass. 
Circle 10P on Readers’ Service Card 


Continuous Automatic Proportioning System 

This new automatic instrument reduces manufacturing costs and 
material loss, and assures better quality control. It automatically 
and continuously blends and proportions liquids. Toxic and ex- 
plosive chemicals are handled automatically with no danger to 
personnel. Can be applied effectively in the chemical, petroleum, 
food and beverage, aeronautical, paper and textile industries. 


Booth 1013, Potter Aeronautical Corp., Union, N. J. 
Circle 11P on Readers’ Service Card 
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Thermocouple for Reducing Atmospheres 


A new Geminol thermocouple for reducing atmospheres mo: 
tains calibration through a greatly extended life, Denial 
primarily to withstand industrial reducing atmospheres a : 
temperatures, it ends the danger of runaway furnaces and m3 
charges. Has unusually high resistance to “green-rot” attack. Pag 


tive leg with 242 alloy is 80/20 Ni-Cr+Cb and negative leg 
33 alloy is 3% Si-Ni. Booth 512, Driver-Harris Co, leat 


New Jersey. Circle 12P on Readers’ Service Cay 


New Performance Monitor 


Visitors at the ISA Show will see for the 
first time, how it is possible for operators 
in power and process plants to have in- 
stantaneous and continuous indication of 
how efficiently their process is performing. 
Results are expressed in per cent, dollars 
cost per unit and deviations from design or 
test standards with this new performance 
monitor. The monitor continuously solves 
performance equations on an analog basis. 
Final results are recorded on a round chart 
and may be fed into a data logging system 
for presentation on typed sheets or punched 
tape. Booth No. 1516. Bailey Meter Co., 
Cleveland 10, Ohio. Circle 13P 





New Automatic Temperature Control 


New 3-position pyrom- 
eter temperature con- 
trollers will be shown 
at the Cleveland Show. 
These controls are 
easily wired for a wide 
variety of specialized 
control applications 
such as heating with 
automatic cooling, mo- 
tor operated fuel valves, 
and electric or fuel 
systems. All models 
have no vacuum tubes, 
and on-off or proportioning type controls are available. Book 


1618 and 1620. West Instrument Corp., Chicago, IIL. 
Circle 14P on Readers’ Service Card 








New Indicating Flow Switch 


Soon to be unveiled 
at the ISA Show is the 
model 234 indicating 
flow switch featuring 
the Barton model 199 
rupture-proof bellows 
unit. Differential pres- 
sure ranges are avail- 
able from 0-20” W.C. 
to 0-50 psi; static pres- 
sure ratings to 6000 
psi. Switch can be sup- 
plied with aluminum steel, alloy steel or stainless steel housitt 
and with low or high single-setting, low and high, low-low, & 
high-high double settings each separately adjustable, and wil 
direct set on auxiliary scale. Booths 942, 944. Barton Insirt 


ment Corp., Monterey Park, Calif. 
Circle 15P on Readers’ Service Card 





Portable Digital Computer 

“Recomp II, a portable, general-purpose digital computer ff 
forms complicated mathematical, engineering or clerical compl 
tions with great speed and extreme accuracy. Its compacti® 
ruggedness and mobility make it useful in solving all type 
problems in the laboratory, office and field. Computer 
weighs only 200 pounds and measures 6 cubic feet. Boot 
Autonetics, Division of North American Aviation, Downey, 

Circle 16P on Readers’ Service Card 
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SAVE 


Data Plotting 


TIME 


With Speedomax® G 
Millivolt Recorders 





¢ Measuring a physical or electrical quan- 
tity that can be converted into d-c milli- 
volts? Then you can eliminate costly, 
time-consuming point-by-point plotting 
with one of L&N’s complete line of Speed- 
omax G Millivolt Recorders. You may re- 
quire: stocked 0 to 10 millivolt recorders 
for general research and testing; recorders 
with special millivolt ranges for particular 
applications; logarithmic recorders for 
non-linear measurements; and microvolt 
or medium high impedance recorders for 
special uses. 

These listed specifications may help you 
determine which millivolt recorder meets 
your requirements. 


Ge STANDARD MILLIVOLT RECORDERS 


(Normally available for delivery from stock) 


SE ASURING CIRCUIT—D-c potentiom- 
eter. 


ELECTRICAL RANGE—0 to 10 mv. 
DEAD BAND—0.15% of range. 
ACCURACY RATING—+0. 3% of range. 


SPAN STEP RESPONSE TIME RATING 
—1 or 2 seconds. 
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Z. SPECIALIZED MILLIVOLT RECORDERS 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL RANGE—Min. 0 to 1 mv; 
Max. 0 to 1,000 mv. 

DEAD BAND—0.15% of electrical range, or 
7 uv, whichever is larger. 

ACCURACY RATING—+0.3% of scale 
span, or +15 pv, whichever is larger. 

SPAN STEP RESPONSE TIME RATING 


—1, 2, or 3 seconds nominal. 


3. LOGARITHMIC MILLIVOLT RECORDERS 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL RANGE — Min. § starting 
point: 1 mv. Maximum full scale—1,000 mv. 
LOGARITHMIC CALIBRATIONS—1, 2, 
or 3 cycles. 

ACCURACY RATING—For 1 and 2 cycle 
logarithmic scale calibrations: +0.7% x num- 
ber of cycles. For linear scale calibrations 
(density, etc.): +0.3% of scale span. 


4. MEDIUM-HIGH IMPEDANCE RECORDER 
MEASURING CIRCUIT—D-c potentiom- 


eter. 

ELECTRICAL SPAN—Minimum span of 
10 mv at resistances up to 100,000 2, 20 mv 
at 1 megohm. 

INPUT IMPEDANCE—2 megohms. 
EXTERNAL CIRCUIT RESISTANCE— 
As high as 1 megohm. 

DEAD BAND—0.2% of electrical span. 
ACCURACY RATING—+0.3% of electri- 
cal span. 


5. MICROVOLT RECORDER 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL SPAN—400 uv min., 2 mv 
max. 

DEAD BAND—0.2% of electrical span. 
ACCURACY RATING—+0.5% of electri- 
cal span including allowance for dead band 
and thermals. 


For more information on this versatile line 
of Speedomax Millivolt Recorders, ask our 
nearest Sales Office for Data Sheet E- 
ENT-46(4) or write to Leeds & Northrup 
Company, 4929 Stenton Ave., Phila. 44, Pa. 
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Frequency Type Telemetering Terminals 

Model 1025 tele- 
meter transmitter 
and model 1090 re- 
ceiver accurately 
and completely 


detector. The de- 
sign assures accur- 
ate and_ reliable 





telemetering over all communication channels, even when operat- 
ing in the presence of noise and varying signal levels. At least 
45 channels are available in the frequency range of 765 to 20 
ke. See them in operation at Booth 847. Radio Frequency 


Laboratories, Inc., Boontown, N. J. 
Circle 17P on Readers’ Service Card 


dangerous openings in LC 
piping lines. Danger g 
Magnetic Flowmeter signal plugs are easily Q 
seen and give imme- Q 
This new magnetic flowmeter uses the principle of electro- diate warning that un- i ry) 
motive force developed in fluids moving through a magnetic safe conditions or fire 0 ; 
field. It measures velocity of liquid-flow by sensitivity to relative hazards’ exist. They 0 
fluctuations in electrical potential between 2 electrodes in the cannot get lost, mis- Q 
meter wall. Weak signals are electronically amplified and sent placed or carried away % 


on to indicators, counters, recorders, transmitters and controllers. 
A feature of the meter is its lack of obstruction to flow. Difficult 
liquids such as slurries and corrosive liquids, are easily handled by 


the magnetic meter. Booth 1344. Fischer & Porter, Hatboro, Pa. 
Circle 18P on Readers’ Service Card 





Azimuth Theodolite 

The azimuth theodolite is a compact in- 
strument designed to monitor inertial-guid- 
ance systems, permitting automatic align- 
ing and correction of systems controlling 
missiles, planes and ships within one sec- 
ond of arc. The instrument is built to 
detect angular displacements in the azimuth 
alignment of the basic monitored unit. It 
does this automatically by detecting dis- 
crepancies in the alignment of the controll- 


transmit quantities ing inertial-guidance system through con- 
convertible to d-c tinuous observation of the reflections from 
millivolts through a mirror in the monitored unit. Model 
the use of a trans- 169 can be seen at Booth 1456. Engineer- 
ducer or primary ing & Optical Division, Perkin-Elmer, Nor- 


walk, Connecticut. 


Circle 19P on Readers’ Service Card 


Danger Signal Bull Plugs 

Swagelok danger sig- 
nal bull 
hanging with brilliant 
red bands, quickly pin- 
point the locations of 


plugs, free 


f 


a. 


because of permanently 


attached chain’ and 


ring. Will always be suspended near the opening. Booth @ 
Crawford Fitting Co., 884 East 140th St., Cleveland 10, Ohio, 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 











TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 





~—“PYROMETEERS”| : 


PYROMETER ENGINEERS, BUYERS, EXECUTIVES sup 
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attending the Cleveland ISA Show on 
we invite you to our BIG PARTY sys 








VACUUM 








GRAND 


STATLER 
HOTEL 


* 2 NIGHTS... 
Tues., Sept. 10 and Thurs., Sept. 12. 


BALLROOM 























* Big Buffet Supper — All the Turkey, 
Ham and Food you can eat. | Cla 
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HYDROSTATIC GAUGES o See our Gigantic Floor Show. * Your Carricature by artist Lenn Red: colu 
! ~~ a All the finest liquors you i os 6 ene. be 
FOR ALL PURPOSES * Big Orchestra — Dancing. * Beautiful Girls — Side Attractions met. 
PRESSURE «© VACUUM e DRAFT > 
DEPTH & ABSOLUTE PRESSURE 9:00 P.M. TILL : 
DIFFERENTIAL PRESSURE See our Booth . . . Number 722, Cleveland Auditorium 
MERCURIAL BAROMETERS Admittance by invitation only. Pick up invitation at our Booth. “See 
ES 
SEND FOR BULLETINS in E 
World's largest manufacturer of Pyrometer and Thermocouple Extension Lead Wire No. § 
UEHLING INSTRUMENT CO. AND supPLY 
463 GETTY AVE., PATERSON, N.J. INDUSTRIAL PYROMETE COMPANY 
ALTON, ILLINOIS, U. S. A. 
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...in a clear numerical form or a printed record NLS gives 
you rapid, accurate electrical measurements. 


The vital accuracy in electrical measurement instru- 
ments that today’s exacting sciences demand is provided 
by Non-Linear Systems, Inc. Not only are NLS digital 
instruments unsurpassed in speed, dependability and 
long life, but their visual readout performance may be 
supplemented by printed data recorders. Thus, visual 
reading may be done by unskilled personnel while 
printed or punched paper data is also recorded for 
future study. Complete, pre-engineered automatic test 
systems can be established by adding input scanners 





Clary Printers (both 8 column and 11 
column) are supplied by NLS to be used 
in connection with DC digital volt- 
meters, 4 digit and 5 digit AC/DC volt- 
meters or ohmmeters. 








Input scanners used with NLS digital 
voltmeters or digital ohmmeters provide 
for automatic scanning of many inputs 
and when used with data recorders pro- 
vide complete automatic systems. 


to NLS digital instruments, permitting sampling of up 
to one thousand stations. Oil immersed stepping 
switches — an exclusive NLS feature — assure constant 
accuracy and trouble-free long life of both NLS digital 
voltmeters and ohmmeters. The NLS line of digital 
instruments covers a wide range of engineering and 
scientific electrical measurement applications. What- 
ever your needs in this field, NLS can meet your most 
exacting requirements in instruments and systems. 
Your inquiry will be welcomed. 





Flexowriter equipment for typewriting 
of data and simultaneous paper tape 
punching may be used with NLS digital 
voltmeters and ohmmeters. NLS Flexo- 
writer converters are provided for this 
purpose, 


Originators of the Digital Voltmeter 


) non-linear systems, Inc. 


San Diego County Airport, Del Mar, California, Dept. A857 
Sales Engineering Offices in Los Angeles and Cleveland 


Digital Ohmmeters « AC-DC Converters « Data Reduction Systems + Digital Readouts 
Peak Reader Systems « Binary Decimal Converters + Digital Recording Systems 
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> PIC PREVIEW 


Industrial Gas Chromatograph Control 





A new, low-cost, in- 
dustrial gas chromato- 
graph control unit and 
analyzer section for 
continuous analysis of 
as many as 4 compo- 
nents in a gas stream, 
will be shown for the 
first time at the ISA 
Show. It features 2 dis- 
tinct instruments which 
can measure and re- 
cord with an accuracy 





New Pressure Calibration Tester 


A new primary standard 
which permits accurate 
pressure measurements not 
ordinarily possible with 
oil dead-weight testers or 
mercury manometers will 
be shown at Booth 1546. 
Operating as an air and 
dead-weight tester, the in- 
strument has advantages 
of a frictionless ;ressure 
medium, extreme accuracy 
even at pressures of less 
than 1 psi and portability 
regardless of pressure _ 
range. Consolidated Electrodynamics Corp, Pasadena, Calif 
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of plus or minus 1% at Circle 23P on Readers’ Service Card 


stations up to 1500 feet 
apart. The instrument 
offers simplified con- 
trol, visual and _per- The most 
manent recorder read- precision wheatstone 
out and operates man- bridge available today 
ually or automatically. Booth 1440. Beckman Instruments, Inc., will be exhibited at 
Fullerton, Calif. Circle 21P on Readers’ Service Card Booth 1540. The bridge 
has a range of 0.01 
ohm to 1,111 megohms. 
New design features in- 
clude high accuracy 
with a wide operating 
range, guarded galva- 
nometer circuit to pre- : 
vent voltage errors due to humidity effects, 3 galvanometer ke 
interlocking with a battery key, thermal-free construction a 
bench-type or relay-rack mounting. Leeds & Northup & 
Philadelphia, Pa. Circle 24P on Readers’ Service Cat ‘ t 


SWISSOMATIC| iss 


TWO-STAGE DUO-SEAL VACUUM PUMP 
PRODUCTS 


New Guarded Wheatstone Bridge 


modern 





New Inkless Temperature Recorder 


A new inkless temperature recorder, to be previewed in 
Booth 514 at the ISA Show, can be wall mounted. The electric 
graph line is made on a 6” evenly calibrated chart. Two small 
mercury batteries inclosed in the case energize a transistor oscil- 
lator connected to the stylus. Battery life is approximately 2000 
hours. Electric or mechanical chart drive available. Tempera- 
ture charts come in ranges from —40 to +550°F. Electric Auto- 


Lite Co. Industrial Thermometer Division, Toledo 1, Ohio. 
Circle 22P on Readers’ Service Card 











TWO-STAGE CONSTRUCTION 


with VENTED-EXHAUST 


PATENT PENDING 


e VERY LARGE CAPACITY 
e HIGH VACUUM 


GUARANTEED VACUUM 
Vent closed, 0.1 micron. 


When the vent is open, only 
slightly higher ultimate pres- 
sures result—usually in the 
range of | micron. 


| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
FREE AIR CAPACITY 
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MANUFACTURERS OF 


PRECISION 
INSTRUMENT 
PARTS | 








375 Liters 
Per Minute 





Illustration shows 
1397-B Duo-Seal 
Pump equipped 
with Vented Ex- 
haust. 














1818 Stanford Street 
Santa Monica, California 


Patent Pending 





No. 1397-B 








1397-D. DUO-SEAL VACUUM PUMP, Mo- 


1397-B. DUO-SEAL VACUUM PUMP, Mo- 
tor Driven. For 115 Volts, D.C. 


tor Driven. For 115 Volts, 60 Cycles, 











A.C. Each, $625.00 Each, $697.50 ident 
A belt guard is included with the mounted pumps. A. A. Anderson, Preside 
1397-C. DUO-SEAL VACUUM PUMP, Mo- 1397. DUO-SEAL VACUUM PUMP, Un- 
tor Driven. For 230 Volts, -° Cycles, mounted. With pulley, but without mo- 
| A.C. Each, $625.00 tor, belt or base. Each, $525.00 
0 v ,a8se ac daw TELEPHONE: 


TExas 0-4422 | 
TExas O-3131 
EXBROOK 5-6772 


W. M. WELCH SCIENTIFIC COMPANY 


| 

| DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
| ESTABLISHED 1880 
| 

| 











1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U. S. A. 
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7 Swartwout AUTRONIC CONTROL SYSTEMS 


Refineries . . . processing plants . . . nuclear 
installations...pipelines— wherever you go, you'll 
find Autronic controls by Swartwout, pioneer 

| ee ee and leader in the all-electronic control field. 

That’s because wide-awake, cost-conscious 
plant operators know that the Autronic System 
can do the jobs other systems can’t do... 
can do the ordinary jobs better, faster and 
frequently at lower cost. And now the 
Swartwout line is fully rounded out with 
controllers, indicators, recorders, sensing and 
control elements to do most jobs dest. 

You’ll come to electronic control sooner or 
later. Why not look into the Swartwout Autronic 
System of electronic control now? A card, 
wire or call will bring a qualified representative.  a-sso 


Swartwout Autronic® Process Control Equipment 
Roof Ventilators and Ventilating Louvers 


THE SWARTWOUT COMPANY * 18511 EUCLID AVENUE * CLEVELAND 12, OHIO 


_ 


an | 








— 


Au Us 
gust 1957 Circle 91A on Readers’ Service Card 91A 








Model P Pressure Transmitter 


> - i Cc p R E a i £ Ss A newly designed pneu- 


matic pressure transmit- 
Liquid-Metal Control Valves ter, which will make its 
bow at the ISA Show, is 
a rugged yet highly sensi- 
tive unit, ideal for meas- 
uring pressures and liq- 
uid level. It is especial- 
ly suitable for viscous 
materials or those with 





Illustration shows one-inch _liquid- 
metal control valve. Although actual op- 
erating conditions are classified, valves 
have been designed to control the flow 
of liquid metals at continuous operating 
temperatures of 1500° F and 250 psig. 
Valves are single seated for tight shut- 
off. In tests they proved leak tight at ; 
1500° F over 24 hours, leaking only 0.5 solids in — suspension. 
cc per hour of helium across the seat Levels — from 2’ of 
in the closed position with 250 psig on liquid to 100 psi; linear 
the down-stream side. They can be seen accuracy is +1%. Booth 


materials or those with 











at Booth 719. Keiley and Mueller, Inc., 1455. Conoflow Corp., 
Mildisewn NY Philadelphia 3, Pa. 

: ‘ Circle 27P on Readers’ Service Card ysis 0! 
Circle 25P on Readers Service Card gases 
. ° respon 
Ring-Balence Flowmeter paguing Valve for Automation ee 
: To be displayed at the up- his new valve, des- record 
coming Show in Cleveland ignated class GPK-A, 8, Pa. 

is the model 3000 ring-bal- features simple, _reli- 
ance flowmeter with a com- able design with only 2 all N 
pletely new design. A die moving parts. The con- | 
cast aluminum case, with ventional loading An 
permanent connections for spring has been — first ti 
differential pressure piping placed, and the wneque quality 
and integral manifold for metal diaphragm with missio! 
pressure and temperature full travel is actuated color 
elements, permits convenient by ® simple air-loader. filters 
installation. Removable back This produces : o- from 
case sections make checking stant loading force ” densit} 
and calibrating __ easier. the long-travel dia- Welch 

Booth 1202, Hagan Chemi- phragm assuring the 
cals & Controls, Inc., Pitts- same control point set- . — 
burgh 30, Pa. ting over the full valve travel. Booths No. 1241 and No. 28 28 

Circle 26P on Readers’ Service Card Leslie Co., Lyndhurst, N. J. Circle 28P on Readers’ Service Cat 











Available from Stock — 


INDUSTRIAL QUANTITIES OF 
GENUINE DUMONT 
HAND-MADE TWEEZERS 


... the choice of Watchmakers 
for a Century. 














MODEL 80 


L 
NDARD SIGNA 
STA ENERATOR 

2 Mc to 400 Me 


Individually calibrated Direct 
Reading Scales an 


A completely — <r 
instrument wit 
power supply a 
tor — provid es 
testi 
signals for in 
soils and television orn 
for laboratory 

















ment; testing, and sem 
. . j € p 
Magnetic, non-magnetic . . . steel or stainless steel, nickel, German silver. All other production 
styles of Jewelers’ and Watchmakers' Tweezers, including bronze and brass, are avail- icing. 158 
able. Whatever your needs, you'll find the answer at R. P. Gallien & Son. write for Bulletin 


Write today for illustrated catalog sheets. 


R. R GALLIEW &S0N 


220 West 5th Street sie ao Angeles 13, California mais ai CORPORATIC 














BOONTON « - NEW JERSEY 
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New Electronic Infra-Red Analyzer 
a oe Designed to 
BS fill the need for 
a moderately- 
priced instru- 
ment for con- 
tinuous flow 
chemical anal- 
ysis, this new 
model 200 will 
solve the great 
majority of 
problems where 
there is a need 
" for quick and 
owe. accurate anal- 
ysis of a single component in a simple or complex mixture of 
gases or liquids. Accuracy is 1% of full scale with a high 
response speed. It operates on the principle of direct deflection 
and can be used with an integral indicating meter as well as a 
Booth 827, Mine Safety Appliances Co., Pittsburgh 
Circle 29P on Readers’ Service Card 
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recorder. 


8 Pa. 


All New Color Densitometer 


An all-new duplex color densitometer will be shown for the 
first time at the ISA Show in Cleveland. This complete color 


quality contro] instrument is a combination reflection and trans- 
mission densitometer designed for heavy duty use in processing 
color prints. It is equipped with new “Status D” Kodacolor 
filters and will measure density to 3.5 through apertures ranging 


Controls automatically zero out filter 


Booth 1113, W. M. 


from 3/16” to 1” square. 

density so that meter indicates net density. 

Welch Manufacturing Co., Chicago, III. 
Circle 30P on Readers’ Service Card 


280 SERIES METERING VALVES for 


precise & 
control 


20 TURNS moves 
the stem only 3/9” 


Sa, 
-=—S 






For precision flow control use this brass or stainless steel 
bar stock metering valve, equipped with an O-ring stem 
seal. The extra long, sharp, needle point stem (8° in- 
Cluded angle) and fine spindle threads insure accurate 
— for pneumatic or hydraulic service, or precision 
laboratory work. In 14” and 14” pipe sizes. Your choice of 
16° OF 1%” orifices. Available for Panel Mounting, too. 
For complete information send for Bulletin No. BSV 256. 


HOKE 
INCORPORATED 


Fluid Control Specialists 
243 S. DEAN ST., ENGLEWOOD, N. J. 


VISIT US AT BOOTH 1316 ISA SHOW 
CLEVELAND AUDITORIUM, SEPT. 9 to 13 
Circle 94A on Readers’ Service Card 





August 1957 


Fast! Accurate! Economical! 
GOW-MAC 
GAS CHROMATOGRAPHY 


~t CELLS 


Thermal Conductivity Cell 
For C operation. Three models in brass 
or stainless steel to meet specialized applica- 
tions. Small internal volume, fast response, 













! 
| 


VISIT 


| BOOTH convenient mounting, electrical connection 
1451 outside of bath. 

pr eonce wl Temperature Regulated Cell 

Exhibit For operation at 


room temperature 
or 300°C. A com- 
plete T/C unit 
with brass or stain- 
Jess steel gas flow, 
preheater, close 
temperature regu- 
lation, rapid elec- 
trical and gas con- ’ 
— Power Supply and 
Control Unit 

gives five minute hook-up with 
complete circuitry for these 
T/C cells. For catalogs or rec- 


ommendations, write Dept SJ 











From 
$55.00 


GOV) PHATE 'SSTRUMENT Co. 
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TIME RECORDER 
+ TOTALIZER 


automatic, continuous, operating data can 
be the difference between Profit and Loss! 














Modern plant operation demands the most 
efficient and accurate means of evaluat- 
ing both machine and man-power produc- 
tion . . . that's — lead ¥ companies 
everywhere are equipping their produc- 
tion lines, processes, systems and office 
machines with Time Recorder-Totalizers. 

The Time Recorder-Totalizer monitors 
the operation of any machine, process or 
— by chronologically recording the 
time and duration of every ‘‘on'' and 
"“off'’ period during each day. 

The Time Recorder-Totalizer makes it 
possible to analyze the efficiency and 
performance of any type of equipment 
plus simplifying cost accounting. 


The TIME RECORDER-TOTALIZER incorporates the following features: 


SPROCKET DRIVEN CHART... AUTOMATIC REWIND ATTACH- 
accurately timed . . . chronologi- MENT with housing... facilitates 
cally printed ...available in — inspection of strip chart during 
speeds from one inch per hour = any period throughout the entire 


Iroc fost paral sch $135, roll. (available for all models . . . 
$7.50 extra) 


ELAPSED TIME METER... (Time 
RUGGED CONSTRUCTION as- 


Totalizer) registers accumulated 
“‘on”’ or production time. sures long carefree operation. 


For complete information write to: Dept. ISA-R-1-8 


d d INSTRUMENT CORPORATION 
5 ar muse of HEAT-TIMER CORPORATION 
657 BROADWAY. NEW YORK 12, N. Y. 


Mfrs. of: Heat-Timer Electronic Controls, Heat Recorder-Totalizer, 
Varivalve, Thermovalve, Main Line Quick-Vent Valve, Motorized 
Valves, Smoke-Eye Smoke Alarm, Fire-Chief Fire Alarm, H-T 
Burner Alarm. 
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Servo Assembly Kits 


A new instruction book contains tables 
of common gear ratios and moments of 
inertia. The book (SBI-1 Rev. 1) spells 
out instructions for installing components 
in hangers, installing hangers and gears, 
gear alignment and gear selection. Servo 


Corp. of America, New Hyde Park, N. Y. 


Circle 1L on Readers’ Service Card 


Infrared Sampling Techniques 


Infrared spectroscopists will be particu- 
larly interested in the 4-page data sheet IR- 
74-MI (T) which explains KBr sampling 
techniques in infrared studies on solid 
substances. Includes choice of matrix ma- 
terial, ideal size of sample, grinding pro- 
cedures, preparation of KBr plates and ex- 
tensive list of references. Scientific In- 
struments Division, Beckman Instruments, 


Inc., Fullerton, Calif. 
Circle 2L on Readers’ Service Card 


Pressure Gages 


A complete line of Helicoid gages, suit- 
able for industrial processing and chemical 
applications are illustrated in a 32-page 
catalog G-52. Engineering information, 
types of systems, adjustments, applications, 
dimensional drawings, specifications and 
accessories are given in addition to a list- 
ing of recommended uses. Helicoid Gage 
Division, American Chain & Cable Co., 
Inc., Bridgeport 2, Conn. 

Circle 3L on Readers’ Service Card 


Waveguide Pressure Windows 


Two brochures describing waveguide 
pressure windows have been issued. The 


first details a complete series of high- 
power, broadband, flange-mounted wave- 


guide pressure windows, which are avail- 
able at frequencies from 2.45 to 75 kMce. 
Brochure 57-W gives performance curves, 
outlines dimensions and drawing with me- 
chanical data and installation instructions 
for each new window type in the fre- 
quency range from 2.5 to 16 kMe. Micro- 
wave Associates, Inc., Burlington, Mass. 
Circle 4L on Readers’ Service Card 


Precision Potentiometers 


Two, 2-page illustrated catalogs give 
specifications, diagrams and general in- 


formation on firm’s precision potentiom- 
eters. HP-500 discusses the new 5” high- 
resolution potentiometer designed for ap- 
plications where resolution and linearity 
exceed physical size considerations. HP- 
200 gives information on 2” high-resolution 
potentiometers which have the slimmest unit 
height of any comparable potentiometer in 
its class. DeJur-Amsco Corp., Long Island 
City, New York. 


Circle 5L on Readers’ Service Card 
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Ductility Testing Machine 


Form D-856 describes a simple, quick 
and economical method of determining the 
ductility of sheet metal before drawing. 
Literature gives complete information and 
specifications of the machine with excellent 
photographs. Steel City Testing Machines, 
Inc., 8817 Lyndon Ave., Detroit 38, Mich. 

Circle 6L on Readers’ Service Card 


Six Channel Recorder 


The new Visicorder combines the high- 
frequency and high-sensitivity character- 
istics of photographic oscillographs with 
the convenience of a direct-recording in- 
strument. New type recording paper re- 
quires no liquids, vapors or powder maga- 
zines. Has applications in computing, pilot 
and component testing and _ production 
tests. Minneapolis-Honeywell, Heiland In- 


struments, Denver, Colo. 
Circle 7L on Readers’ Service Card 


Voltage Standard and Null Meter 


Model 301 d-c voltage standard and null 
meter are described in a one page bulletin. 
Direct reading calibrated dials provide in- 
stant voltage selection with standard cell 
accuracy. Chopper stabilized circuit, ac- 
curacy and other dynamic characteristics 
are features. Has 4-decade null-meter 
ranges from 50 volts to 50 millivolts full 
scale and measures 1 to 501 volts. KIN 
TEL, Box 623, San Diego, Calif. 

Circle 8L on Readers’ Service Card 


Process Control Systems 


Bulletin G-102 describes dynamic control 
systems which program and regulate one 
or a number of transient variables in a 
process with great accuracy. Systems use 
computer techniques and circuits to ac- 
complish dynamic control. Bulletin’s main 
emphasis is aeronautical testing, but ap- 
plications, diagrams and photos show how 
transients may be controlled in industrial 
processing generally. CDC Control Ser- 
vices, Inc., 585 South Westminster Rd., 


Hatboro, Pennsylvania. 
Circle 9L on Readers’ Service Card 


Process Refractometer 

Firm’s Type 38-202 process refractometer 
for monitoring and control of petroleum 
and chemical processes is discussed in Bul- 
letin 1833. Bulletin tells how it operates, 
what it measures, and gives application to 
fractionator control, automatic control, 
blending control and ordering information. 
Instrument was developed by Phillips 
Petroleum Co. to provide improved moni- 
toring and control of its own refining proc- 
esses. Consolidated Electrodynamics Corp., 
Pasadena, California. 

Circle 10L on Readers’ Service Card 








Subminiature Indicator Lamps 


Firm’s subminiature indicator lamps {y 
instrument panels, business machines, op, 
puters, test equipment and warning derigg 
are described in brochure CML, Deg 
features, application data and speciticatin, 
data are included. Circon Component (, 
Santa Barbara Airport, Goleta, Calif” 


Circle 11L on Readers’ Service Card 


Sonic Gas Analyzer 
Bulletin 175 fully describes the Sop 


gas analyzer which operates on the pris 
ciple of measuring the velocity of som 
in a gas. Developed by Merck & Co, 
instrument features easy operation a/ 
instantaneous response. Basic constr. 
tion permits installation in industrial pam 
where other apparatus is too delicate » 
too insensitive. National Instrument Lb 
oratories, Inc., Riverdale, Md. 
Circle 12L on Readers’ Service Card 


Timing Relays and Motors 


A new modern combination catalogmm 
ual containing 25 color-coded engineer 
bulletins, uses a loose-leaf system to pe 
vide a reference manual that is easy 
use and keep up to date. Among tk 
many units described are repeat cyte 
timers, time delay relays, elapsed tim 
indicators, stop clocks, a-c, d-c and chm 
ometrically governed timing motors andt 
lays. A. W. Haydon Co., Waterbury, Com 

Circle 13L on Readers’ Service Card 


Laboratory Chromatograph 


Manufacturer describes a complete seit 
of laboratory instruments and accessonit 
for analysis of gases and liquids by 
chromatography, in a group of bullets 
Bulletins 831-835 list new type connect 
for gas and vapor systems, detector ces 
fractionating columns and absorbents fe 
gas and vapor chromatography. Inform 
tion sheets 1 to 12 include information® 
analysis of the C group, variable tempett 
ture control and analysis of high boilim 
liquids. Burrell Corp., Pittsburgh, Pa 

Circle 14L on Readers’ Service Card 





Turbine Flowmeter Catalog 
A new catalog discusses firm's turbot 
flowmeter which has high accuracy 
+ 144% of instantaneous rate. 
mounted in any position and can be 
assembled and _ reassembled without ¥ 
calibration. Advantages include 
over ratios as wide as 15 to 1 @ 
response to transient flow values. # 
bearing design insures one comm 











ibration curve regardless of fluid ca 
Fischer & Porter Co., 75 Jackson =| 


Hatboro, Pennsylvania. coll 
Circle 15L on Readers’ Service q 
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get flow information 
in any form you need it 







PANEL FLOW RATE 
INDICATOR 


A a 





’ ition 
flow cond IN-LINE DIGITAL 


INDICATOR 





DIGITAL 
TOTALIZER 






FREQUENCY 
MULTIPLIER-CONVERTER 


.-- with F&P turbine meters and readout devices 


Here’s the ideal solution to flow metering prob- 
lems characterized by high temperature, high pres- 
sure, high flow volume, or rapid flow transients. 
Fischer & Porter turbine meters are inherently 
among the most accurate flow measuring devices 
available today . . . providing measurements ac- 
curate to 14% of instantaneous rates. 


The low inertia, axially balanced rotor of the 
F&P turbine meter gives optimum response to 
tapidly changing flow rates . . . providing positive 
information on changes as soon as they begin, not 
after they happen. A basic frequency output, directly 
Proportional to flow, provides a common language 
easily fed to indicating, recording, or transmitting 
equipment. You can have digital or analog indica- 
tion... oscilloscope recording . . . circular or strip 
chart recording . . . digital totalizing . . . transmission 
or any combination of these. Here are just a few of 
the Fischer & Porter output devices you can dovetail 
with one or more turbine meters: 


PANEL FLOW RATE INDICATOR: Provides 
scale reading in desired flow units or in percentage 
of maximum flow. Includes amplifier which may be 
used to feed EPUT meters or integrators, and 
analog converter. 


“IN-LINE” DIGITAL INDICATOR: Direct digi- 
tal readout of flow information in desired gravi- 
metric or volumetric units. Automatically selects 
turbine meter outputs by flow range. 


DIGITAL TOTALIZER: Provides integrated flow 
information accurate to 15%. 


FREQUENCY MULTIPLIER-CONVERTER: 
Extremely rapid response to transient flow signals. 
Sampling of eight points per cycle provides more 
information than conventional means. 


For complete data on the F&P turbine meter and 
some of the systems it makes possible, write for 
catalog. Address request to Fischer & Porter Co.., 
587 County Line Road, Hatboro, Penna. 


FISCHER & PORTER CO. 
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Complete Process 


Instrumentation 
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Between Concept and Configuration 


... Save Time and Money with 
PHILBRICK PLUG-IN DC 


AMPLIFIERS 


ha) |i 


ve 


Shown '4 size 





AVAILABLE FROM STOCK 


For a wide variety of instrumentation and control problems, 
you can facilitate rapid set-up with either one or both of these 
octal-based, plug-in Philbrick Amplifiers. Operational Amplifier, 
Model K2-W, features balanced differential inputs for minimum 
drift and maximum utility. In conventional applications, overall 
amplifier characteristics are affected solely by the feed-back net- 
works, since the two inputs can be maintained at nearly equal 
potential with appropriate feed-back circuitry. 


For more critical applications where long term drift must be 
reduced to sub-millivolt levels, Stabilizing Amplifier, Model K2-P, 
is paired with Model K2-W. Write for free 28 page Plug-In Ampli- 


fier Applications Manual 17. 








MODEL K2-W 


GAIN: 15,000 dc, Open Loop 


POWER REQUIREMENTS: 4.5ma @ +300 
vde, 0.6 amps. @ 6.3v 


OUTPUT RANGE: +50v. to —50v. at 1 ma 


RESPONSE: 2 Microseconds rise time, 100 
Ke with unity feed-back 


PRICE: $24.00 Postpaid 





MODEL K2-P 
GAIN: 1.000 de 


POWER REQUIREMENTS: 2.4 ma @ +300 
vdc, 0.45 amps. @ 6.3 vac, 60 cps 


INPUT IMPEDANCE: 1 Megohm 
STABILITY: Below 100 Microvolts 
PRICE: $60.00 Postpaid 








GEORGE A. 


GAP/R. 


PHILBRICK 


RESEARCHES, 


INC. 


230 Congress Street, Boston 10, Massachusetts HUbbard 2-3225 
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> new litere 


Relay Terms 


A 16-page booklet lists in alphshe. 
order comprehensive definitions of word 
commonly used in relation to relays, Au, 
matic Electric, 1033 W. Van Buren Stree 
Chicago 7, Il. 

Circle 16L on Readers’ Service Card 


Bimetal Thermostats 


Bulletin 8400 covers most thermostats jy 
the firm’s line and gives information » 
temperature ranges, ratings, mounting 
terminal arrangements, etc. Also inelads: 
is a handy temperature Conversion char 
Stevens Manufacturing Co., Inec., 45 Neg 
Plymouth St., Lexington, Ohio, 

Circle 17L on Readers’ Service Carg 


Laboratory Instrumentation 


Volume 26, no. 1 of the “Laborstoy’ 
brings news of the latest developments i 
laboratory instrumentation and technique 
Among the new products described are th 
lab world’s first transistorized relay, ; 
portable micro-balance and an improwd 
instrument for analysis by electrodepositin 
Available in clinical or regular editin 
Fisher Scientific Co., 363 Fisher Bldg, 
Pittsburgh 19, Pa. 

Circle 18L on Readers’ Service Card 


Rotary Kiln O. Analyzer 


Complete information on firm's equp 
ment for oxygen analysis and recording i 
rotary kilns is given in new, 4-page day 
sheet 705(1). Explains advantages of th 
rotary kiln exit-gas oxygen measuremen 
Included are photographs and diagram 
showing details of the system and its ® 
stallation. Ordering instructions am 
specifications are also supplied. Leedst 
Northrup, 4934 Stenton Ave., Philadelphis 
44, Pennsylvania. 

Circle 19L on Readers’ Service Card 


Sound, Noise and Vibration Meters 


This short-form catalog lists and explait 
equipment for the following purpat 
sound, noise and vibration measuremel; 
non-destructive testing; pulse/time tet 
niques and measurement. Very low 
quency oscilloscopes, _ static neutraliae. 
stabilized power supplies, lkw and 500 
oscillator-amplifier and 400 c/s 3-phur 
power supplies are listed and 
A. E. Cawkell Co., Southall( England 

Circle 20L on Readers’ Service Card 


Fresnel Integral Evaluation 


In the field of physical optics, Freste 
integrals frequently occur and ae ® 


dinarily evaluated by use of infinite see 


G-15D computer, with digital differes! 
analyzer described in Bulletin TK-057 gf 
a simpler means of programming 

tion by permitting evaluation to » 
directly from the integrals. Bendix 
puter Division, 5630 Arbor Vitae St, la 


Angeles, California. 
Circle 21L on Readers’ Service Card 
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>) pRocESS INSTRUMENTS 


New HP-30 Pyrometer provides +.5% accuracy, automatic 


lead length compensation, and features printed circuits 


— 3 ies 
<7 


1 aic 
cenenat @ eect 





PRINTED CIRCUITS AND MINIATURE COMPONENTS 
mean a smaller pyrometer (new size: 7; inches x 8 
inches) and savings on valuable panel space. 


AUTOMATIC LEAD LENGTH COMPENSATION up to 25 
ohms in low ranges and 90 ohms in higher ranges is an 
exclusive feature on the new HP-30 Pyrometer. 


+.5% ACCURACY AND .1% TO .5% SENSITIVITY 
MAINTAIN THE HIGH ACCURACY and close sensitivity 
associated with General Electric pyrometers. 


NEW INTERCHANGEABLE CONTROL FORMS, including 
the all-electronic time-proportioning control, allow 
maximum flexibility. 


HE Recorder-Controller gives +.25% accuracy, continuous 
standardization, has widest ambient operating range 





CONTINUOUS STANDARDIZATION provides an un- 
changing reference for close control and lower mainte- 
nance, through the elimination of dry cell, standard 
cell, and conventional standardizing circuit. 


HIGHER ACCURACY REFERENCE JUNCTION provides 
measurement accuracy unaffected by changing ambient 
temperatures. 


REMOTE TRANSMISSION of signal from recorder is 
available at no additional cost. 


WIDEST AMBIENT OPERATING RANGE from 0 to 125 F. 








ALSO AVAILABLE are a-c bridge recorders and multi-point 
Precision indicators, pneumatic or electric control, electric 
a control and sensing devices for measuring 

perature, pH (acidity), power, speed, and other variables 


or continuous Process industries. 


FOR FURTHER INFORMATION, write to Section 587-10, 
General Electric Co., Schenectady 5, N. Y. for your free copies 
of bulletin GEC-1377 (HE RECORDER-CONTROLLER) 
and bulletin GEC-1449 (HP-30 PYROMETER). Or you can 
contact your nearest General Electric Apparatus Sales Office. 
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VISIBLE 


CALIBRATED DIAL 
ON-OFF SWITCH POSITION 
OPERATING POINT INDICATORS 


for pressure or temperature 





HERMETICALLY SEALED CONTACT 
LINC PLATED STEEL CASE 
OUTSIDE ADJUSTMENTS 


FOR OUTDOOR SERVICE 
OR OTHER APPLICATIONS 











» new literature 


| Viscosity Control 


Applicable over a wide viscosity range 
of 0.1 to 1,000,000 cp is this new viscosity 
control system for adding solvent to cor- 
rect evaporation Bulletin V-1212 
gives diagrams and tables, and lists uses. 
Norcross Corp., 247 Newtonville Ave., New- 


ton 58, Massachusetts. 
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losses. 


Cycling and Integral Timers 


| ratings, material and construction specifica- 
| tions of the motor driven cycle timer, type 
| 571, are covered in bulletin PB-571. Bul- 
!Jetin PB-271 is a catalog giving technical 
| data on a new manually set, motor driven 
interval timer. Cramer Controls 
Angeles 3, California. 
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od . 
Applications, operation data, time ranges, 
| 


Corp., 


| 
| 
| Electrical Connectors 


| Included are construction and operational 
features, mating combinations, numbering 
system, alternate insert positions, push-pull 
receptacles and panel mounting receptacles. 
The Deutsch Co., 7000 Avalon Blvd., Los 
Angeles 3, Calif. 
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Parshall Flume Transmitter 


A new system for transmitting water or 
waste flow measurement from a Parshall 
flume to flow recorder is detailed in appli- 
cation engineering sheet 831-35. System 
consists of a differential-pressure cell trans- 
mitter which senses back pressure in a 
bubble tube inserted in the float well. A 
special chart enables the flow to be read 
directly in flow units. Foxboro Co., Fox- 


boro, Massachusetts. 
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| Power Supplies 


Fully illustrated, this bulletin gives com- 
| plete information on electrical connectors. | 








NORTH AMERICAN 


AVIATION, INC. 
~ X-10 Test Vehicle 
forerunner of the 
supersonic, high 
altitude NAVAHO 


IN THE X-10, 
Statham transducers gathered 
pressure and acceleration data 
North American Aviation’s prog 
to prove out the aerodynam 
design as well as the guida 


and control systems for NAVA 


Condensed brochure B576 introduces new 

| (NEMA 1A, 2, 3, 4) semi-conductor voltage regulated power ED a 
| supplies, semi-conductor d-c to d-c con- WHEN THE NE ire 
| Drip Tight | verters and —— ——e veltage- iS TO KNOW...FOR SURE The 
Semi-Dust Tight | repeated qe" — ms wpisery alt wd SPECIFY STATHAM com 
ther Resistant _cations on both wide range and narrow The 
| Weather Resistan range electronic type voltage regulated Accelerometers 
(Weather Proof) power supplies are also listed. Kepco Pressure Transducers 

Splash Proo Laboratories, Inc., 131-38 Sanford Ave., ¢ a 

ve , Load Cells 


(Sleet Proof) 
(Moisture Resistant) 
(Rain Tight) 
Weather Tight 
(Hose Test) 


Flushing 55, N. Y. 
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| Minioture Meter Relays 


Automatic control with miniaturized non- 


Catalog, complete with 
available upon f 


| indicating meter relays is discussed in 12- | 
| page bulletin 104-A. Bulletin includes 
complete circuit information and features 
a new VHS meter relay which has sen- 
| sitivity beginning at 0.2 micro-ampere or 
0.1 millivolt, yet will withstand shock and 
vibration up to 20 G’s. San Gorcinto Di- 
vision, Assembly Products, Inc.,. Palm 
Spring, California. 
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Write for catalog No. 857W which also lists | | 


general purpose controls (NEMA 1) and 
explosion proof controls (NEMA 7, 9, 9A). 














THE MERCOID CORPORATION 





4201 Belmont Ave., Chicago 41, Ill 
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th HONEYWELL ISICORDER® 


directly records six phenomena 
at frequencies from DC to 2,000 cps 


The versatile Visicorder will fit almost unlimited oscillograph applications where instantaneous monitoring and 
direct recording at high frequencies are needed. 


The Visicorder is the only oscillograph that records directly at frequencies up to 2,000 cps, and at sensitivities 
—. to photographic-type oscillographs. No peaked amplifiers or other compensation of any kind are needed. 
record requires no liquids, vapors, powder magazines or other processing materials. 


Deflection is six inches peak to peak, covering the full width of the 
chart. The D’Arsonval-movement mirror galvanometers, in your choice 
of natural frequencies will, of course, overlap their traces; they are 
not limited by adjacent channels. 





Let your nearest Honeywell Industrial Sales Engineer tell you more 
about how the Visicorder fits your application. Call him today. 





Honeywell 


5200 EAST EVANS AVENUE + DENVER 22, COLORADO 
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MINIATURE } 


RECORDING | 


POTENTIOMETER | 


This revolutionary recorder saves 


you two ways .. . fits in a small 


space (only 95 inches wide and 812 
inches tall) and costs less. 





Model 2705 


















































SPECIFICATIONS 
* Null balance 
* Pen speed: 1 second 
* 5% accuracy 
* TC or MV calibration (SMV to 1]00MV) ~—s 
* Automatic continuous standardization 
* Max source impedance 

1000 ohms per MV of span 

* .14% sensitivity 


OPTIONAL FEATURES 
* 3 speed chart drive transmission 
* 1 to 4 SPDT adjustable control switches 
* Reference junction compensation 
* Selsyn motor chart drive 
* Transmitting slidewire 
* Event marking margin pens 


3605 McCART STREET 
FORT WORTH, TEXAS 
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Gas and Liquids Valves 


Valves for gases and liquids featuring 
positive no-leak, “O”-ring spindle seal, 
plastic self-extracting seat, minute-metering 
characteristics and minus 100 to 500° F 
temperature range are described in bul- 
letin 61157. Manufactured by Robbins 
Aviation, 1735 W. Florence Ave., Los An- 
geles 47, California. 

Circle 28L on Readers’ Service Card 


Pneumatic Drives 


Pneumatic power drive units for remote 
operation and positioning of valves, damp- 
ers, louvers, rheostats, vanes, and variable- 
speed drives are illustrated in 4-page bul- 
letin 1033. A table of sizes, torque ratings 
and weights, torque output curves and 
dimensional drawings also included. Copes- 


Vulcan Division, Blaw-Knox Co., Erie, Pa. 
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Micro Switches 


“Users Unlimited,” vol. 11, no. 1, lists 
and describes a variety of micro switches 
for a wide range of applications. Also 
given are illustrations of their uses in in- 
dustry. Micro Switch, a Division of Min- 
neapolis-Honeywell Regulator Co., Free- 


port, Illinois. 
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Oscillators and Signal Generators 


Three instruments are listed in com- 
pany’s l-page brochure. Type 346 double- 
duty meter instrument serves as vacuum 
tube voltmeter and a-c voltage amplifier. 
Type 347 oscillator features extended high 
frequency range, low wave form distortion. 
Type 348 signal generator provides low dis- 
tortion sinewave signals (0.9 cps to 510 
ke.) Dumont, Clifton, N. J. 
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Hydraulic Valve Actuator 


This new actuator, described in bulletin 
38.3, is designed for use with low level 
a-c or d-c signals from electronic con- 
trollers and measuring elements or remote 
positioning devices. Can be mounted on 
valves with 1%” to 144” stroke. Askania 
Regulator Co., 240 East Ontario St., Chi- 
cago 11, Illinois. 
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Gage Illuminator 


This gage illuminator, which gives 3- 
times normal illumination, is explosion- 
proof. Of the solid wedge lighting type, 
it gives an evenly diffused light from a 
single medium base 58 watt bulb. Turn 
of one thumb screw allows removing of 
entire cover and glass housing in one piece 
for simple re-lamping. Jerguson Gage & 
Valve Co., 80 Adams St., Burlington, Mass. 
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New! 


RED FLASHER 
TRUSCALE 


Jerguson Truscales are now avail 
able with a unique new safety fee 
ture. Illuminated scale starts flash 
ing red if boiler water level gets too 

| high or too low. This positive warm 
ing flashes continuously until the 
dangerous condition is corrected, 


Truscales offer the greatest post 


ble protection for expensive equip 
ment. 
reading of liquid level of boilets, 
tanks, etc., with the amazing « 
curacy of 12 of 1% of scale reading 
| Convex face, with scale marking 
directly on it, gives 180° visibility, 
| It’s easy to take readings from ay 
point from which the face can 
seen. 


They give instant remote 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bullein 
which gives complete details. 








Gages and Valves for the 
Observation of Liquids and t 


JERGUSON GAGE & VALVE COMPANT 
100 Adams Street, Burlington, Mass. 


Offices in Major Cities 


Bailey Meters & Controls, Ltd., London, Eng 
Controle Bailey, Paris, France 
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Electronic Cabinets 
“+o cabinets for the electronic in- 
dustry are suitable for a wide range of 
gear. Catalog gives designs, 
j weight and general specifica- 
; Metal Products Division, Mid-W est 
Pe Co., Inc., Kansas City, Kans. 
Circle 34L on Readers’ Service Card 


Binary Conversion Tables 

Tables for simple conversion from deci- 
mal to binary numbers or vice versa are 
yseful with coding systems that make use 
of binary numbers. Tables are compact 
and instructions concise. Folder is 3% 
by $1". Barnes Engineering Co., Stam- 


|, Connecticut. 
- Circle 35L on Readers’ Service Card 


Hi-Temp Silicon Diodes 

United States Dynamics Corp. has is- 
wed a folder suitable for filing on high- 
tem silicon diodes and power recti- 
ors. Plectrical specifications, temperature 
range, peak recurrent inverse voltage, max- 
imum RMS voltage and maximum average 
inverse current are given for each of the 
9 groups listed. United States Dynamics 


Corp, Boston, Mass. 
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Pulse Calibrator 

Type 1810 pulse calibrator for accurately 
measuring current and voltage pulse ampli- 
tudes, pulse duration and rise time is de- 
scribed in a 4-page brochure. Brochure 
shows how calibrator operates, explains 
actual waveforms obtained from different 
applications and theory of operation. Bur- 
roughs Corp., Electronic Instruments Di- 
vision, Philadelphia, Pa. 
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Throttling Gas Thermostat 


Six detailed diagrams and drawings are 
contained in the 4-page bulletin DG dis- 
cussing firm’s heavy duty high-capacity gas 
thermostat. Capacity of the throttling-type 
control in the %%” size is 145,600 Btu for 
manufactured gas, 215,500 for natural gas 
and 455,800 for L-P gas. Robertshaw-Ful- 
ton Controls, 110 East Otterman St., 
Greensburg, Pennsylvania. 
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Digital and Analog Meters 


Short form catalog C-704 lists and illus- 
rates firm’s line of electronic counters. 
preset counter-controllers, nuclear scalers, 
digital recorders, inline readouts and trans- 
ducers, expanded scale voltmeter and fre- 
quency meter, wide range resistance bridge 
rr double pulse generators. Berkeley Di- 
vision, Beckman Instruments, 2200 Wright 
Ave., Richmond 3, Calif. 
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Strain Pickup 


on ptt high-sensitivity strain indica- 
© seMsitivities to over a million 
035 soe gram of tension and a rating of 
; — eh temperature range of —65 
high eS aR 7 Operate directly into a 
re ae y ohmmeter of 100,000 ohms 
‘lsget — recorders, scopes, re- 
aaa : ut amplification. Clark 
— aboratories, Palm Springs, 
fornia, ‘“ 
Circle 404 on Readers’ Service Card 
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solve problems* 
electronically 


HEATH Hiectronic Analog Computer Kit 


the job'' in industry, the Heathkit 
Analog Computer solves phys 
or mechanical problems by 


electron simulation 


conditions. Full kit $945°° 





This advanced ‘“‘slide-rule’’ is a highly accurate device that 
permits engineering or research personnel to simulate equations or 
physical problems electronically, and save many hours of involved 
calculation. 


Ideal for industry, research, or instructional demonstrations. 
Incorporates such features as: 
* 30 coefficient potentiometers, each capable of being set with extreme accuracy. 
e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 
e A nulling meter for accurate setting of computer voltages. 
e A unique patch-board panel which enables the operator to “see'’ his computer 
block layout. 
Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 
nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available describ 
ing test:equipment, ham gear, and hi-fi 
equipment in kit form. Write for your FREE 


copy today! 
_ te] me) 4.) 





HEATH COMPANY 


A Subsidiary of Daystrom Inc. 
BENTON HARBOR 35, MICH. 


address 





city & zone Get the complete computer 
story from this four-page 
folder, available free! 





state 
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DRIFT FREE 


DC Liv 
re ee 


The KIN TEL MODEL 111 amplifier pro- 
vides the lowest drift of any commercially 
available broadband d-c amplifier. The 
unique circuit incorporates KIN TEL’s 
proven chopper amplifier system to pro- 
vide unsurpassed dynamic performance 
—unaffected by load or gain changes. 
Available in a single-unit cabinet or a six- 
amplifier rack-mountable module only 19 
inches wide, the Model 111 is ideal for 
data reduction facilities, or as a strain 
gage amplifier, recorder driven amplifier, 
or general purpose laboratory amplifier. 


SPER CIPI CATIONS 


* + 2 uv equivalent input drift 

+ Integral power supply 

+ + 35V, + 40 ma output 

* 100,000 2 input impedance 

* 0 to 1000 gain in ten steps 

* + 1% gain accuracy 

* 5 uv peak equivalent input noise 
* Price (Single) Amplifier $550.00 


Representatives in All Major Cities 


[ KAY LAB ] 


5725 KEARNY VILLA ROAD 


SAN DIEGO 11, CALIFORNIA 
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Guide to Rotameters 


Bulletin 110 provides a convenient means 
of aiding prospective users of the com- 
pany’s flowmeters in the selection of the 
appropriate meter for a specific use. 
rotary rule shows pressure and temperature 
limitations of rotometers and flow capacity 
ranges. Brooks Rotameter Co., Lansdale, 


Pennsylvania. 
Circle 41L on Readers’ Service Card 


Ps 


Controlled Volume Pumps 


Three bulletins discuss and _ illustrate 
firm’s line of controlled volume pumps. 
Bulletin 457 gives information on pumps 
for petroleum refining. No. 557 details 
H20 controlled volume pumps for low cost 
pumping of non-corrosive liquids at normal 
temperatures. No. 553-J describes motor 
driven controlled volume pumps. Milton 


Roy Co., Philadelphia, Pa. 
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Automatic Circuit Analyzer 


A new device for uncovering short cir- 
cuits tests 1200 different aircraft electrical 
circuits in less than a minute. Circuit an- 
alyzer reduces time for electrical checking 
from hours to seconds. So simple to op- 
erate that the average worker can start 
accurate testing after an hour’s instruction. 
Republic Aviation Corp., Farmingdale, 
New York. 
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Acid Dispensers 


Bulletin B-I-F P-3 describes an acid dis- 
penser which insures more uniform results 
and greatly reduces processing time and 
costs. Bulletin gives information on op- 
eration, materials of construction and shows 
various models with capacities from 8 to 
24 gph and from 0.8 to 8.0 gallons per 24 
hours. Proportioneers, Inc., Division of 
B-I-F Industries, Inc., Providence, R. I. 
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Humidity-Proof Potentiometer 


For applications requiring reliability in 
high resistances, manufacturer has designed 
model 228 carbon “Trimpot.” Bulletin 
EN228/F/7 gives outstanding features 
which include operating temperature range 
of 55 to +95° C; 0.2 watt power 
rating at 50° C; and sealing to withstand 
humidity and salt spray. Bourns Labora- 


tories, Inc., Riverside, Calif. 
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Magnetic Core Calculations 


Report PB 121776 discusses a new meth- 
od of calculation which is useful wherever 
weight is a factor in the design of mag- 
netic amplifier components. This method 
enables calculation of the configuration of 
the magnetic core, case and coil yielding 
minimum weight for a given volt-second 
capacity. OTS, U.S. Dept. of Commerce, 
Washington 25, D. C. 
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PALMER 


MERCURY ACTUATED 


recorders 


Into this modern Mercury Actuated 
Recorder has gone alll the skill of 
Palmer master craftsmen, 











Readings are clearer, smoother ond 
more precise than ever thought pos- 
sible. In fact readings are so amaz- 
ingly improved that maintenance is 
never needed under normal uses. 











Recording Thermometers feature twelve 
inch die-cast aluminum case with block 
wrinkle or white satin finish. Single or 
multiple pen construction. Electric of 
spring wound clock, 24 hour or 7 Day 
Revolution. Flexible Armor and bulb of 
stainless steel. Ranges —40 to 1000 F, 
or Equivalent in °C. 


SEND FOR BULLETIN 
No 45 








PALMEh 


THERMOMETERS, ING 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Cincinnati 12, 0. : 
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WANTED 
ENGINEERING WRITER 
Excellent opportunity as junior editor for 


instrument and control magazine. Must 
te graduate engineer between 25-30 years 


MANUFACTURERS REPRESENTATIVE 


Industrial Instruments and Related Ac- 
cessories. Additional lines desired by 
newly established representative con- 
tacting Chemical, Food, Paper, Textile, 
Metals, OEM and Generating Stations 
in New York State excluding NYC. 
Meetings can be arranged at the ISA 


Northern California sales engineers 
established 25 years, with own shop 
and warehouse, want automatic 
control, instrument or mechanical 
equipment line. Calling on indus- 
try, engineers, contractors and 


government. 
Paul W. Beggs & Son 





ability to do technical writing. 
ty for training and advancement. 
resumes to Box 2060, % ISA Journal. 





with work experience in electronic instru- 
mentation or related equipment and proven 

Opportuni- 
Submit 





Show. Box 2057, % ISA Journal. 








314 7th St. ©¢ San Francisco 
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ELECTRICAL ENGINEERS 
WANTED for development work 
on industria] instruments and 
automation. This involves elec- 
tronically actuated industrial 
instruments, telemetering, elec- 
tronic control and self-balancing 
recorders. Experienced Electri- 
cal Engineering graduates with 


working knowledge of servo 
mechanisms preferred. Liberal 
paid benefits including insur- 


ance, hospitalization, and pen- 
sion. Send your reply to W. D. 
McCrea, Chief Engineer, The 
Bristol Company, Waterbury 20, 
Connecticut. 





cation, data 





Circuit 
Several years experience 
and graduate training desirable 
(but not required) for challenging 
circuit design problems. 
work in small, outstanding group 
on varied high caliber design pro)- 
| | ects i.e. computer techniques appli- 
accumulation 
reduction, pulse amplifier and dis- 
criminator design. 
PETROLEUM COMPANY, Atomic 
Energy Division, P. O. Box 1259-BI, 
Idaho Falls, Idaho. 


Design Engi- 


Ability to 





and 


PHILLIPS 








INSTRUMENT MECHANIC 


Industrial maintenance experience 
on variety of pneumatic instruments. 
Knowledge of electronics helpful. 
Age 26-45. Rate $2.31 to $2.59 with 


differential for shift work. Also 


liberal benefits in new industry. 


National Aniline Division 


Allied Chemical and Dye Corp. 


Hopewell, Va. 
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INSTRUMENT AND 
CONTROL ENGINEER 


Application Engineer in instrumen- 
tation and control. Must be cap- 
able of engineering complete instru- 
mentation and control systems for 
conventional process or power plant 
applications and test projects. 
Salary commensurate with 
and experience. 

Will assist in instrumentation and 
control work on the fast breeder 
type reactor. Experience is essen- 
tial but does rot have to be as- 
sociated with nuclear projects. 

or ‘urther information write 


ability 


P. Amerman 


ATOMIC POWER 
DEVELOPMENT 
ASSOCIATES, INC. 
1911 First Street 
Detroit 26, Michigan 
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INSTRUMENT 


ENGINEERS 


Dr. G. L. Foote 


DO YOU HAVE AN INVENTIVE STREAK? LIKE TO CREATE... 
INSTRUMENTS AND CONTROL SYSTEMS? 

Here may be your chance to establish your career in a company 
whose record is one of steady growth. 
Graduate engineers are needed at Procter & Gamble’s modern 
laboratories just outside Cincinnati to develop special instruments 
and control systems. Here you will find: 

@ Salary comparable with the best in industry. 

@ Opportunity to advance in a growing activity. 

@ Job security plus excellent employee benefits. 
If you have been out of college less than 10 years and would like 
to find out more about opportunities at P & G, please send a brief 
account of your education and work experience to: 


Technical Employment, B-4 
Research and Development 
PROCTER & GAMBLE 
Cincinnati 17, Ohio 
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coming events 


AUGUST 1957 


August 19-23 — Short Program on Strain Gage 
Techniques, sponsored by the Engineering 
Extension, epartment of Engineering, 
University of California and the Society 
for Experimental Stress Analysis at the 
University of California, Los Angeles. 
Contact Sam Houston Engineering Exten- 
sion, University of California, Los An- 
geles 24, Calif. 


August 19-30—University of Michigan seven 
coneurrent eourses in Management Science 
and Computer Technology. Contact R. C. 
Wilson, 2038 East Engineering Bldg., Ann 
Arbor, Michigan. 


August 20-22—Liquid Scintillation Counting 
Conference at Northwestern University, 
Evanston, Ill. Contact Carlos G. Bell, Jr., 
Assoc. Prof., Northwestern University, 
Evanston, Il. 


August 20-23—Wescon Show, Cow Palace and 
Fairmont Hotel San Francisco, Calif. 
Contact Donald B. Harris. Eleetron Tube 
Research, GE Microwave Lab. Palo Alto, 
Calif. 


August 25-28 — Gas Dynamics Symposium, co- 
sponsored by the American Rocket So- 
ciety and the Northwestern Technological 
Institute at Northwestern University, Con- 
tact James J. Harford, Executive Secre- 
at ARS. 500 5th Avenue, New York 36, 

eS : 


August 26-28—Bi-Annual Symposium, spon- 
sored by the American Rocket Society and 
Northwestern University at Northwestern 
University, Evanston, Ill. Contact Dr. Ali 
Bulent Cambel, Gas Lynamics Lab., North 
western University, Evanston, III. 


August 26-30—Eighth Annual Infrared Spec- 
troscopy Institute, Fisk University, Nash- 
ville, Tenn. Contact Nelson Fuson, In- 
frared Spectroscopy Institute, Fisk Univer- 
sity, Nashville 8, Tenn. 


*August 28-30—International Conference on 
Gas Chromatography at Michigan State 
University. Sponsored by ISA. Program- 
ming by Analysis Instrumentation Com- 
mittee Contact Herbert S. Kindler, Direc- 
tor of Technical Programs, ISA, 313 Sixth 
Ave., Pittsburgh 22, Pa. 


August 29-30—4th Annual Symposium on Com- 
puters and Data-Processing, sponsored by 
University of Denver at the Denver Re- 
search Institute. Contact Professor Hed- 
berg, University of Denver, Denver 10, 
Colo. 


SEPTEMBER 


Sept.—International Cengress of Cybernetics. 
Contact Association Internationale de 
Cybernetique, 13 Rue Marcelle, Namur, 
Belgium. 


Sept. 2-6—International Conference on Opera- 
tional Research, sponsored by Operational 
Research Society, Operational Research So- 
ciety of America and Institute of Man- 
agement Sciences, University of Oxford, 
England. 


Sept. 3-6—Conference on Matrix Computations 
at the Dept. of Mathematics, Wayne State 
University. Contact Professor Wallace 
Givens, Dept. of Mathematics, Wayne State 
University, Detroit 2, Mich. 


Sept. 4-6—Magnetic Amplifiers Conference, 
sponsored by IRE and AIEE at the Penn 
Sheraton Hotel, Pittsburgh, Pa. Contact 
AIEE, 33 W. 39th St., New York 18, N. Y. 


Sept. 8-13—National Meeting of the American 
ae Society in New York City. Con- 

t A. T. Winstead, Meetings Operations, 

ACS, 1155 16th Street N.W., Washington 





*Sept. 9-13—12th Annual ISA Instrument- 
Automation Conference and Exhibit will 
be held at the Cleveland Auditorium. 
For more information contact H. 8S. 
Kindler, Director of Technical Programs, 
Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa., or Ex- 
hibit Mgr. F. J. Tabery, 3443 So. Hill 
St., Les Angeles 7, Calif. 











108A 


“Denotes ISA Sponsored 
or Participating Meeting. 


Sept. 11-13—Canadian Association for Applied 
Spectroscopy, 4th Symposium, held in the 
Victoria Museum, Ottawa, Canada. 


Sept. 17-18—RETMA Symposium on Numerical 
Control Systems for Machine Tools, spon- 
sored by the Engineering Dept. at Ambas- 
sador Hotel, Los Angeles. Contact RETMA, 
Room 650, 11 W. 42nd St., New York 36, 
N.Y. 


Sept. 23-25—Sixth Annual Convention of Stand- 
ards Engineers Society, Commodore Hotel, 
New York City. Contact J. A. Caffiaux, 
Secretary SES, 11 W. 42nd St., Room 650, 
New York 36, N.Y. 


Sept. 24-25—Annual Industrial Electronics 
Symposium, sponsored by IRE and AIEE, 
Morrison Hotel, Chicago. Contact H. L. 
Torbarino, 10 W. 35th St., Chicago 16, III. 


OCTOBER 1957 


Oct. 7-9—National Electronics Conference, 
Sherman Hotel, Chicago. Contact J. S. 
Powers, Executive Secretary, 84 E. Ran- 
dolph St., Chicago 7, Ill. 


Oct. 7-9—Second Conference on Manufacturing 
Automation, co-sponsored by Purdue Uni- 
versity and “Automation” Magazine at 
Purdue University. Contact Editor, Auto- 
mation, Penton Bldg., Cleveland 13, Ohio. 


Oct. 7-9—International Systems Meeting at 
Statler Hotel, Los Angeles, Calif. Contact 
Leslie Matthies, 1957 International Sys- 
tems Meeting, 629 S. Hill St., Los Angeles 
14, Calif. 


Oct. 13-15—Fluid Control Institute, at West- 
chester Country Club, Rye, N.Y. Contact 
R. McCormick, Chairman of Public Rela- 
tions, Automatic Switch Co., Florham 
Park, : 


Oct. 16-18—IRE Canadian Convention in Toron- 
to, Canada. Contact George Sinclair, 70 
Sheffield St., North Park P.O., Ontario, 
Canada. 


Oct. 23-24—Computer Applications Symposium, 
in Chicago. Contact H. H. Rantner, 
Armour Research Foundation, III. In- 
stitute of Technology, 10 W. 35th St., 
New York 22, N. Y. 


Oct. 24-25—Annual Display of Aviation Elec- 
trical Equipment, Pan Pacific Auditorium, 
Los Angeles, Calif., sponsored by Aircraft 
Electrical Society. 


Oct. 30-31—Annual Technical Meeting of Elec- 
tronic Devices Group, IRE, Shoreham 
Hotel, Washington, D.C. Contact T. M. 
Liimatainen, 5415 Connecticut Ave., N.W., 
Washington, D.C. 


NOVEMBER 1957 


Nov. 2-10—InterKama-International Congress 
and Exhibit of Measuring Instrumentation 
and Automation in Dusseldorf, Germany. 
Contact Nordwestdeutche Ausstellungs- 
Gesellschaft, m.b. H., Ehrenhof 4, Dussel- 
dorf, West Germany. 


Nov. 6-8—1l10th Annual Conference on Elec- 
trical Techniques in Medicine & Biology, 
co-sponsored by ISA & AIEE in Boston, 
Mass. Contact Dr. Duncan Holaday, Co- 
lumbia U., College of Physicians & Sur- 

geons, 630 W. 168th St., New York 32, 
, A 


aN. 


*Nov. 7-8—Seventh Annual Symposium of 
ISA’s Philadelphia Séction. Entitled “New 
Ideas in Instrumentation Evolved from 
Nuclear Developmenté;"’ Contact Warren 
Brand, Conoflow Corp., 2100 Arch St., 
Philadelphia $, Pa. © 


3 8.4 sc 
FEBRUARY 1958 ° 


~# Feb. 3-4—National Conference on Progress 


and Trends in Chemical and Petroleum 
Instrumentation, presented by the Chemical 
and Petroleum Division and Wilmington 
ISA. Contact Carl Sanders, E.I. duPont 
deNemours. & Co., Inc., Louviers Bldg., 
Wilmington 98, Del. 


*March 17-21—Nuclear Congress, International 
Amphitheater, Chicago. Contact John A. 
Dever, ISA Program Chairman, Minnea- 
polis-Honeywell Regulator Co., 707 W. 
Range St., Philadelphia 20, Pa. 
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